IN THE SPECIFICATION: 

METHOD AND DEVICE FOR CONNECTION AND 
ADJUSTMENT OF OPTICAL UNITS: ELEMENTS, 
MODULES, DEVICES, AND SYSTEMS 

F i eld of the I nvent i on 

Th e pr e sent inv e ntion re l at e s to a method and a d e v i ce for connect i on and 

adjustm e nt of opt i ca l un i ts (OA); el e m e nts, modu l es, d e vic e s and syst e ms, in 
part i cu l ar passiv e and/or activ e OA, a i med at controllab le opt i m i zat i on of v i sual 
s i gna l s trans l at i on b e tween th e art i c le s. The method and the dev i ce find app l icat i on 
i n optoe le ctron i cs, optom e chan i cs, optica l commun i cat i ons, i nstrum e nt eng i neer i ng, 
med i ca l e ng i n ee r i ng, l aboratory equipm e nt, and al l fie l ds of technology us i ng 
trans l at i on of v i sua l s i gna l s b e tween OU. 
P rior Art 

Th e r e is a d e vic e known for connect i on and adjustm e nt of passive OU — 

optica l fibers [1], It is used to r e a l iz e a m e thod for th e sam e purpose, accord i ng to 
which OU are arranged i n pa i rs and f i x e d, one opposite the other i n a fronta l contact, 
to th e resp e ctive carr ie rs, on e of the latter being movab le . The two carriers with the 
OU are connect e d in a h e rmet i ca l ly isolated from the e nv i ronment opt i ca l channe l 
w i th a guarante e d para l l eli sm of the optica l axes of the OU being opt i cal l y conn e cted 

th'rough~th e ~channelr~Aft e r that, th e OU carr ie rs-are-Qrient e d-in-the-space-untiUhe 

two OU get coax i a l , i . e . until th e n e cessary optima l translation of v i sual s i gna l s i s 
achieved. Or ie ntat i on i s carried out by rep e ated it e rat i v e s e r ie s of i ndependent 
rect ili near stepw i s e sh i fts of th e movab l e carrier in two i nter-p e rpendicular p l anes, 
th e latt e r b ei ng p e rp e nd i cular to th e ax i s of th e carri e r. A l ong w i th the carr i ers' 
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or i entat i on, the movab le carr ie r is fronta ll y t i ght e ned and l ock e d to th e immovable 
on e , e ach fol l ow i ng sh i ft incr e asing th e l ocking forc e . Meanwhi le , runn i ng ch e ck i s 
carr ie d out with r e spect to th e ori e ntat i on pr e cision and th e d e gr ee of th e opt i ca l 
channe l m e chan i cal l i nks s e a l ing. 

The d e v i c e consists of two r i g i d OU carr ie rs ; a r i gid body, i .e. a hollow nut, 

ax i a ll y conn e ct i ng and e mbrac i ng th e carr ie rs ; a soft fl e xible r i ng, disposed b e tween 
the fac e s of on e of th e carri e rs and th e nut, pressing them on e to th e oth e r and 
seal i ng th e optical chann el , th e latt e r b e ing formed by the thr e e rig i d bod i es; two 
adjusting scr e ws and a spr i ng support, used for th e recti li near d i splacem e nt and 
lock i ng of th e movab le carr i er. 

A common shortcom i ng of th e m e thod and devic e r e a li zing i t i s that th e y allow 

on l y paral l e li sm and coaxia l ity adjustment of th e carr ie rs, r e sp e ct i ve l y of the OU 
optica l ax e s. 

A drawback of th e m e thod i s th e fact that i ts use is possib l e on l y upon 

pr eli m i nary and precise OU ori e ntation for achi e ving guaranteed para ll e l ism of th ei r 
opt i cal ax e s pr i or to fixing them to the carr ie rs. This nec e ss i tates th e us e of 
compl i cat e d and exp e ns i v e t e chnology for th e manufacture of the devices for the 
r e al i zat i on of th e m e thod. 

A drawback of th e d e v i c e is th e fact that i ts op e rat i onal possib il it ie s and 

reliab il ity ar e li mited, e spec i ally i n cas e s of h i gh t e mperatur e s and aggr e ssiv e ness of 
th e env i ronm e nt. L i mitations ar e caus e d by th e soft f le xibl e r i ng having unstab le 
mechan i ca l charact e r i st i cs, as w e ll as by th e mechanica l links in the d e v i ce 
construction, wh i ch ar e not r e sistant to vibration and shak i ng. 
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Th e r e i s a d e vic e known for OU conn e ction and adjustment, i. e . a r e flecting 

opt i ca l ele ment (concav e m i rror) and an activ e optical ele m e nt conta i n e d i n a sea le d 
opt i ca l chann e l [2]. I t i s us e d to r e a li z e a m e thod, according to wh i ch th e r e flect i ng 
el em e nt i s f i xed to a movab le carri e r oppos i te to th e opt i ca l ax i s of an immovab le 
carri e r, th e act i v e opt i ca l e l e m e nt b ei ng f i x e d to the l atter, whi l e both OU carr i ers are 
connect e d i n a s e a le d opt i cal channe l with a guarant ee d pr e c i sion of intersection of 
th e opt i ca l ax e s of th e OU carri e d thereby. Th e n, th e OU get i nter-or i ented in space, 
the movabl e carr i er mov i ng towards th e immovab le ax i s of the act i v e optica l e l ement 
of th e i mmovab l e carr i er by means of iterativ e stepw i se spat i a l angu l ar sh i fts around 
the po i nt of i nters e ct i on of th e two OU opt i cal axes, w i th a perman e nt forc e of 
pr e ssur e of th e carri e rs' contact surfac e s. Along w i th th e i t e rative angu l ar shifts of 
th e movabl e carr ie r, a running check i s carr ie d out of the pr e cis i on of the carr i ers 
ori e ntation, th e sh i fts b e ing carri e d out unt il the r e quir e d opt i ma l interposit i on i s 
achi e v e d of th e opt i ca l ax e s of th e OU carri e d ther e by. 

Th e d e vic e cons i sts of rig i d bodi e s only, i. e . two OU carr ie rs and a third one 

that e mbrac e s and connects th e carr ie rs, th e thr e e bodies b ei ng conn e ct e d so that 
th e y form a seal e d optical chann el . Aux i liary r i gid and springy mechan i ca l el e ments 
e nsur e ;th e axial i nt e r^pressur e of th e bod i es, whi l e for the it e rativ e spatia l and 
angu l ar sh i fts of th e movab le carri e r th e r e ar e adjust i ng scr e ws prov i ded for. 

A common drawback of th e m e thod and th e d e vic e is their r e strict e d 

applicab ili ty. Th e y can b e used on l y for r e fl e ct i ng OU and for spatia l and angular 
OU adjustment, for th e r e are no ways and m e ans prov i d e d for the conn e ct i on and 
d i sp l ac e m e nt of oth e r OU, e .g. e le m e nts, modu le s, dev i ces and systems, i nto 
d i rect i ons perp e nd i cular to the optical axis. 
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A shortcoming of th e method i s th e fact that its r e a li zat i on n e c e ss i tat e s th e 

use of d e vic e s w i th a h i gh t e chno l ogica l pr e cis i on of manufactur e and ass e mb l y, 
such d e v i c e s b e ing ab le to guarant ee pr e l i m i nary t e chnolog i ca l prec i s i on of the OU 
opt i ca l ax i nters e ct i on prior to the i r conn e ct i on and fol l owing ori e ntation, 

A drawback of th e d e v i c e i s i ts l ow op e rat i onal rel i ab il ity ow i ng to th e fact that 

i ts compl i cat e d construct i on i s not r e s i stant to v i brat i ons and shocks. 

Anoth e r drawback of th e d e vice i s its narrow rang e of OU spatia l adjustment 

ow i ng to th e smal l strok e of th e adjust i ng scr e ws us e d to e ff e ct th e adjustm e nt. 

A d e v i ce is known for OU connect i on and adjustm e nt, i. e . fibers [3]. It i s used 

to r e al i z e a m e thod,- accord i ng to wh i ch OU ar e arrang e d i n pairs and fast e ned 
movably or i mmovably, at a d i stance on e from th e oth e r, to th e resp e ct i v e carri e rs, 
at le ast on e of th e latt e r being movable. Th e n, th e two carr ie rs with th e OU fastened 
th e r e to ar e conn e ct e d through a th i rd, i nt e rst i t i al body, so that th e thr ee bod ie s form 
an opt i ca l chann el i solat e d from th e e nv i ronm e nt or commun i cat i ng therew i th, 
through which th e carried OU get optica ll y interconnected. The optica l med i um i n 
th e channe l is homog e n e ous or h e terog e neous as regards its composition and 
propert i es. Th e bod ie s forming the opt i ca l channel and carrying a certain pair of OU 
ar e angu l ar l y oriented in the spac e unti l th e r el at i ve pos i tion i s ach i eved nec e ssary 
for the optimal trans l at i on of visua l s i gnals, i . e . the position of coaxia li ty, or 
para llel ism, or i nt e rsect i on, or crossing of the optica l ax e s of th e OU carr i ed thereby. 
Th e bod i es ar e or ie nt e d by m e ans of i nt e rd e p e nd e nt rep e at e d, i t e rat i ve seri e s of 
r e ct ili near st e pw i s e sh i fts and l ock i ng of th e movable OU carrier or carr ie rs (where 
both carri e rs ar e movable). Th e sh i fts and l ock i ng ar e accompan i ed by a runn i ng 
ch e ck of th e r el ativ e pos i t i on of th e OU optica l ax e s. Each angular d i sp l ac e ment of 
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a body i s pr e c e d e d by a partia l r e l e as e from th e lock i ng, and is follow e d by a n e w, 
strong e r l ocking and a check of th e r e lativ e position of the bodi e s, resp e ctive l y of the 
OU opt i ca l ax e s, for e ach part i a l r e l e as e and n e w l ocking chang e , to a c e rtain 
e xt e nt, th e r el at i ve pos i tion of the OU carr ie rs e stab l ished so far. The i t e rat i v e 
angu l ar shifts of a movab l e OU carri e r ar e carr ie d out around a c e nter of rotation, 
w i th var i ab le spac e coord i nat e s, towards th e pos i t i on of th e sam e movab le body. 

Wher e the opt i ca l channe l shaped by the thr ee bod ie s, i . e . th e two OU 

carriers and th e i nt e rstit i al body, has to b e i solat e d from the environment, th e l ast 
op e ration, i . e . th e angu l ar shift and th e r e sp e ctiv e l ock i ng of the movabl e body, is 
fo ll ow e d by a fina l ch e ck as to wh e th e r th e mechan i ca l li nks b e tw ee n th e bodi e s 
shap i ng th e channe l ar e s e al e d. 

Th e devic e us e d to r e al i ze the m e thod for OU conn e ction and adjustment 

compris e s at le ast thr ee bod i es, i. e . two e nd bod ie s and an i nt e rstit i al on e , for e ach 
adjust e d OU pair. Th e bodies ar e connect e d and l ock e d by means of screws, thus 
forming an optical channe l w i th a homog e n e ous or h e terogen e ous m e dium, th e 
chann el being i so l at e d from the environm e nt or commun i cating ther e with. At l e ast * 
two bodi e s of e ach triad hav e oppos i t e c e ntra l through hol e s shap i ng the opening of 
th e opt i ca l channel, the axis of th e l att e r b ei ng r e cti li n e ar i n the cas e of on e tr i ad, or 
angu l arly r e fract e d or branch e d from a common point i n th e cas e of mor e than on e 
tr i ad of bod ie s with an i mmovab l e end body common for a ll tr i ads. Each of the two 
e nd bod i es of e ach tr i ad has a b e aring surface, e i ther smooth or thr e ad e d, for the 
r e sp e ctiv e OU to b e s e cur e d ther e to. One of thos e bod ie s, which is i mmovable, 
r e pr e s e nts a housing of th e d e v i c e having an attachment surface for e xt e rna l 
mounting of th e devic e to a pan el wal l or to a part of an apparatus. The two OU 
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secur e d to th e carr ie rs g e t l ock e d, upon th ei r opt i ca l communicat i on, to the bod ie s at 
a c e rta i n d i stanc e on e from th e oth e r, wh ile th ei r ax e s ar e angular l y i nt e r^or ie nted as 
a r e su l t of th e sh i fts and l ock i ng of th e carr ie rs. These bodi e s ar e fronta ll y or radia l ly 
conn e ct e d by th e i nterstit i a l body, mad e of soft fl e x i bl e mat e ria l , by m e ans of two 
k i nds of scr e ws, i . e . coup li ng/adjust i ng scr e ws and locking screws. Th e scr e ws ar e 
p l aced w i th i n th e immovab le carr ie r, r e sp e ctiv e ly ax i ally or transv e rsal l y and radia ll y 
to i ts ax i s, and ar e subj e ct e d to t e ns i on or compr e ss i on. When or ie nt i ng th e OU 
carr ie r, th e c e nt e r of i ts angu l ar d i sp l acem e nt chang e s its posit i on towards th e body 
dep e nding on th e var i ab le d e formation of th e i nt e rst i tia l body, caus e d by its scr e w 
t i ght e ning wh e n d i sp l aced or l ock e d. That c e nt e r i s disposed w i th i n th e vo l ume of 
on e of th e carri e rs or b e twe e n th e two end carr ie rs or outside th e m, dep e nd i ng on 
the d i ff e r e nt e mbodim e nts of th e i nv e ntion. I n the e mbod i ments with an optica l 
chann el commun i cating w i th the surround i ng, th e r e is a transv e rsa l ho le in the 
housing of th e d e vic e for th e channe l commun i cat i on. 

A bas i c drawback of th e m e thod and th e device r e a li zing i t i s the fact that 

they al l ow a r e strict e d spat i al or ie ntat i on of th e carri e rs, i . e . on l y by m e ans of 
angular sh i fts of th e movab le carr ie r/s. Th e m e thod and devic e app li cat i on is thus 
li m i t e d to cases of OU conn e ction and adjustm e nt for th e purpose of opt i ca l b e ams 
communicat i on and r e f le ct i on in small angular ranges. 

St i ll anoth e r shortcom i ng of th e m e thod and th e d e v i c e is the fact that th e 

adjustm e nt operat i onal i nd e x e s achi e v e d th e r e by ar e rather unsat i sfactory, i . e .: 

• l ow pr e c i s i on du e to the r e strict e d or just angu l ar disp l ac e m e nt of th e 

movab le body/s and th e g e ometrica l scatt e ring of th e deviat i ons wh e n position i ng 
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that body/s, caus e d by th e var i abl e posit i on of th e angular disp l acem e nt c e nter 
d e p e nd i ng on th e i nt e rst i tia l body d e format i on; 

• l ow productiv i ty caused by th e gr e at numb e r of adjustm e nt operat i ons 

nec e ssitated by the i nconstant position of th e angular d i splac e ment cent e r of th e 
movab le body/s, as w ell as by the t i me separat e d operat i ons for d i splacem e nt and 
locking of th e body/s. 

A ma i n drawback of th e d e vic e i s th e fact that it has restr i cted functional 

poss i bi l it i es, for i t i s fit for connect i on and adjustment of opt i ca l and optoe l ectron i c 
e l ements on l y (fibers, ref l ectors), sma ll ang l es be i ng enough for the adjustment 
thereof, due to th e l imit e d spat i a l or i entat i on of its carriers and the r e str i cted 
poss i b i lit ie s for e xternal mount i ng, i. e . by means of th e end carr i er on l y, for the 
interstitial one i s f l ex i ble. The device i s not f i t for adjustment of opt i ca l artic l es 
whose opt i cal axes requir e substantia l angular def l ect i ons, for th e y use dispers i ng 
and doub l e beam r e fracting optical elements, such as pr i sms, diffract i on grat i ngs, 
Wo l laston pr i sms, etc. 

St ill another drawback of the dev i c e i s the fact that i t has l ow performance 

ind e xes: 

* narrow adjustment range owing to the soft f l exible interstitial body, wh i ch 

gets deformed when t i ghten e d by screws and necessitates a sma ll d i sp l acement 
stroke of th e movable carrier; 

* low prec i sion of pos i tion i ng of the movab l e carr i er due to the soft f l exible l ink 

betwe e n the carri e rs, wh i ch destabilizes th e angu l ar d i sp l acement center of th e 
movabl e carri e r and causes cons i derabl e d i spers i on of th e movable carrier 
pos i t i oning d e v i at i on; 
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» l ow adjustm e nt product i v i ty du e to th e gr e at number of tim e- consuming 

adjustm e nt op e rat i ons n e c e ss i tat e d by th e soft flexibl e l i nk b e twe e n th e carr ie rs, as 
w ell as by th e us e of two k i nds of scr e ws, i. e . coup li ng and adjusting scr e ws and 
l ocking scr e ws, which ar e n e c e ssary for th e t i m e -s e parat e d displac e m e nt and 
l ock i ng effected by id e ntica l i terativ e op e rat i ons, th e l att e r being accompan ie d by 
partia l l oos e n i ng of th e movab le carr ie r/s; 

* l ow r el iab il ity, espec i a l ly i n th e cas e of h i gh temp e rature, mo i sture, shocks, 

v i brat i ons, wh i ch nec e ss i tate mor e strict r e qu i r e m e nts as r e gards the opt i cal channe l 
s e a li ng, sa i d l ow r eli ab ili ty b e ing caus e d by th e soft flex i b l e i nterst i t i a l body hav i ng 
unstab le m e chan i ca l charact e r i st i cs, r e spectiv el y chang i ng i n the cours e of t i m e 
f le x i bi li ty of th e li nk b e tw ee n th e bodi e s shap i ng th e chann el . 

Th e r e ar e no method and d e v i c e for OU connection and adjustment, ab l e to 

e nsur e: r eli ab le mechan i ca l conn e ct i on of bod ie s carry i ng a wid e r rang e of OU, i . e . 
e lements, modules, d e vices and systems; s e parat e or comb i ned optica l 
communicat i on, switch i ng, branching, reflection, and damp i ng of their directed or 
contro lle d opt i ca l beams, as w ell as e ffic i ent, i . e . w i de-rang e , precise, high l y 
productiv e spatia l or ie ntat i on of th e connect e d OU for th e purpos e of achi e v i ng th e 
r e qu i r e d re l at i v e pos i t i on th e reof. 

Techn i cal Substance of the Invent i on 

Th e method for OU conn e ct i on and adjustment und e r the present i nvention 
consists i n th e follow i ng : 

T i rst, th e OU to b e conn e ct e d and adjust e d ar e arranged in pa i rs and 

fast e n e d, ei th e r movab l y or i mmovably and at a distanc e on e from th e other, to 
carr ie rs, at l e ast on e of th e l att e r b ei ng movabl e . Then, th e two carri e rs w i th th e OU 
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fast e n e d th e reto ar e conn e ct e d w i th e ach oth e r by an interst i tial body so that the 
thr ee bod ie s form an optica l channe l i so l ated from th e e nv i ronm e nt or 
commun i cat i ng th e r e w i th, th e OU g e tt i ng optica ll y i nt e rconn e ct e d through the 
chann el . Th e optica l med i um in the chann e l is e ith e r homog e neous or 
h e t e rog e n e ous as r e gards i ts compos i t i on and prop e rt ie s. The bodi e s form i ng the 
opt i ca l channel and carry i ng a c e rta i n OU pair ar e spat i a l ly or ie nt e d, unti l the r e lat i ve 
pos i t i on n e cessary for th e opt i ma l trans l at i on of optical signa l s i s ach i ev e d, i.e. 
pos i t i on of coax i a li ty, paralle li sm, intersect i on or crossing of the optica l axes of the 
OU carri e d thereby. Or ie ntat i on of th e bod ie s i s carri e d out by repeated or it e rat i ve 
s e qu e nc e s of st e pwis e sh i fts and l ocking of th e movabl e carrier or carriers w i th the 
OU (wher e th e movab le carri e rs ar e two), accompani e d by a runn i ng check of th e 
re l at i v e posit i on of th e OU optica l axes. 

B e s i d e s, th e i terat i ve sh i fts of th e carr ie rs aim e d at th e spat i a l i nt e r* 

or ie ntation th e r e of ar e r e cti l inear and angu l ar or angu l ar and r e ct ili near. I n the case 
of on e movab le and on e i mmovab le carri e r, th e or ie ntat i on th e r e of is carri e d out by a 
s e r ie s of i t e rat i v e pa i rs of int e rd e p e ndent, cons e cut i v e ly a l t e rnat i ng i n each pair, 
rectil i near and angu l ar, or angu l ar and rect i lin e ar sh i fts of the movab le carr i er, 
whereat th e r el at i v e pos i t i on of th e OU axes, achiev e d by any r e cti l in e ar or angu l ar 
sh i ft of th e body, g e ts part i al l y chang e d by th e n e xt angular or rectilinear sh i ft of the 
body. I n th e case of two movab le carri e rs, th e inter-ori e ntation th e r e of is carri e d out 
by two cons e cutiv e ser ie s of mutual l y indep e ndent i t e rativ e shifts of e ach body, on e 
of the ser ie s cons i st i ng of on l y r e cti li n e ar sh i fts of one of the bodies, wh ile the 
s e cond s e r ie s consists of on l y angu l ar shifts of the oth e r body. I n both cas e s th e 
recti li n e ar shifts of th e movabl e carrier/s ar e p e rform e d perpendicu l arly to th e ax i s of 



10 



at l east th e int e rstit i al body, th e l att e r b ei ng movab l e or i mmovable (wher e th e 
i nt e rstit i a l body and on e of th e carri e rs ar e coaxial, th e sh i fts are perpend i cular to 
th e ax i s of th e l atter as w e ll), wh ile the angular sh i fts are e ffected around a 
perman e nt po i nt on th e axis of th e angu l arly shift e d carr i er. In both cas e s, l ocking of 
e ach movabl e carr ie r is carri e d out a l ong with th e r e sp e ctiv e shifts or on l y during 
e ach angu l ar sh i ft fo l low i ng a r e ct ili n e ar sh i ft of th e body. B e s i d e s, in each fo l low i ng 
op e rat i on th e l ock i ng forc e g e ts strong e r unt il its opt i ma l va l u e i s r e ach e d i n the last 
l ocking. Wh e r e th e optica l channe l form e d by th e thr e e bod ie s, i . e . the two carr i ers 
and the interst i t i a l body, has to be i so l at e d from the e nvironm e nt, th e l ast op e ration, 
i .e. shift and r e sp e ct i v e l ocking of th e movab l e body, i s fo ll ow e d by a fina l ch e ck of 
th e s e al i ng of th e mechan i ca l l inks b e tw ee n th e bod ie s form i ng th e channel. 

. I n ord e r to e ff e ct th e r e cti li n e ar shifts of th e movab le carr ie r (both in the cas e s 

of on e or two movab l e bodi e s), the latter is act e d upon a l ong axes i n a plan e 
p e rp e nd i cular to the ax i s of at l east th e i nt e rstitia l body, ei ther movabl e or 
i mmovab le , wh i l e for p e rforming of i ts angular sh i fts the movabl e carr i er i s acted 
upon a l ong ax e s parall el to i ts ax i s or to th e axis of th e i nt e rst i t i a l body. 

According to the i nvention, the devic e for r e a l iz i ng the m e thod of OU 

conn e ct i on and adjustment compr i s e s at l e ast on e tr i ad of two end OU carr i ers and 
one i nterst i tia l body for e ach pa i r of OU b e ing conn e cted and adjusted. Th e bod i es 
ar e conn e ct e d and lock e d by scr e ws, thus shap i ng an optica l channe l i solated from 
the e nvironm e nt or communicat i ng th e rewith. At l e ast two bod ie s of each triad have 
oppos i t e c e ntral through ho l es that shape th e op e n i ng of th e opt i cal chann e l, th e 
latt e r hav i ng opt i cal m e dium which i s homog e n e ous or het e rog e n e ous as regards its 
compos i t i on and prop e rti e s. Th e opt i ca l chann el axis i s r e ct i l i n e ar i n the case of one 
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triad of bod ie s, or angu l ar l y r e fract e d or branch e d from a common point in th e cas e 
of more than on e tr i ad of bod ie s having an i mmovabl e body common for a ll tr i ads. 
Th e two end bodi e s of e ach tr i ad hav e a b e ar i ng surfac e for th e r e spect i v e OU to be 
fast e n e d thereto, and one of th e thr ee bod i es i s i mmovab le and r e pr e s e nts th e 
housing of th e d e vic e having a contact surfac e for e xterna l mounting of the d e v i c e to 
th e wa l l of a pan e l, apparatus, e tc. 

B e sid e s, th e three bod i es of e ach tr i ad ar e r i g i d, on e of th e e nd bodies and 

th e i nt e rst i t i al body b ei ng axial l y conn e ct e d through a spat i a l or p l a i n h i nge, whi le the 
s e cond e nd body and th e i nt e rstit i a l on e ar e fronta ll y connected in a common s li p 
p l an e transv e rse to th e ax e s th e r e of. Th e h i ng e contact surfaces r e present ei ther a 
part of a concav e sph e r e and a r i ght c i rcu l ar cy li nd e r bas e , or a part of a concave 
cy l indr i ca l surfac e and a para l l ele pip e d or a cub e bas e , or a part of a concav e 
elli psoid and an el li ptic cy li nd e r base. Each of th e concav e contact surfaces of the 
hing e has ei ther a cent e r on the symm e try ax i s of the body h i nged ther ei n, or a 
c e ntra l ax i s cross i ng th e sa i d symm e try ax i s. Th e c e nt e r and the c e ntra l ax i s of the 
r e spectiv e concav e contact surfaces of th e h i ng e ar e d i sposed e i ther between the 
bodies hing e d there i n, or w i th i n the vo l um e of on e of the e nd bod ie s, or outs i d e th e 
thr ee bod ie s. Th e i nterst i t i al body and th e s e cond end body, fronta l ly connected in 
the sa i d s l ip p l an e , hav e e ach a front contact surfac e transverse to the axes thereof. 
Th e screws for connect i on of th e bod i es are l ock i ng at th e sam e time, wher e the 
connect e d bodies ar e movab le , i. e . shift i ng wh e n eff e cting th e adjustment of the OU 
carr ie d th e r e by. Th e coup l ing and locking scr e ws, som e of wh i ch can b e replac e d 
by funct i ona ll y equ i va le nt b e ar i ng spr i ng e l e m e nts, ar e placed w i th i n on e or two of 
the triads of bod ie s arrang e d in two groups according to th e purpose th e y ar e 
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i nt e nd e d for, i .e. for eff e cting r e ct i l i near or angular adjustm e nt shifts of th e movable 
body. A group of th e scr e ws ar e subj e cted to compression and ar e d i spos e d along 
ax e s p e rp e ndicular to th e i nt e rstit i a l body axis, as well as to th e ax i s of th e end 
carrier frontally connect e d th e rew i th. The other group of scr e ws are eith e r subjected 
to compr e ss i on and d i spos e d along axes paral le l to the ax i s of the carri e r they ar e 
placed in, th e carr i er being hinged to th e interstitia l body, or subjected to tens i on and 
d i sposed a l ong axes paral l e l to th e axis of the body they ar e p l aced i n and to the 
interst i tial body as we ll . The two groups may compr i se the same or different number 
of scr e ws. Th e ax e s of the two groups of coupling and lock i ng screws are 
int e rcross i ng and/or p e rp e nd i cular l y i ntersecting. 

Wh e r e the int e rst i tial body repr e sents the hous i ng of the d e vic e , in add i t i on to 

the contact surfac e for e xternal mounting of the d e v i ce i t has a l so a bearing surface 
for an add i tiona l OA, which i s d i spos e d e i ther b e tw ee n th e two OU be i ng 
interconnect e d and adjust e d, or outside them. 

Th e i nterstit i a l body may consist of axia ll y connected movabl e and one 

i mmovable parts, th e i mmovab l e part r e pr e sent i ng the dev i ce hous i ng. 

Th e contact surface for externa l mount i ng of the device represents a p l ane or 

a rotationa l surface of the respective i mmovable end or i nterstitia l body represent i ng 
the hous i ng of th e d e vice. 

Accord i ng to an e mbod i ment of the d e vice, the transversa ll y slipping 

interst i t i al body touches lat e ra ll y a spr i ng el ement/s disposed opposite coup li ng and 
l ocking scr e ws, th e l atter being carried by the end OU carrier contact i ng w i th the 
i nterst i t i a l body i n a sl i p p l an e . 
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I n som e of th e e mbod i m e nts of th e d e v i c e , th e contact surfac e s of the h i nged 

bod ie s and th e contact p l an e s of th e bod ie s frontal l y conn e ct e d i n a s li p p l an e ar e 
tight e n e d by th e coupling and lock i ng screws for angular sh i fts of the movabl e 
body/s. I n oth e r e mbod i m e nts of th e d e vic e , it i s on l y th e contact surfac e s of the 
hing e d bodies that ar e t i ght e n e d by th e said scr e ws, whil e the contact surfaces of 
th e frontally s li pped bod ie s ar e t i ght e n e d into a constant, c l os e fit i n gu i d e s. 

In al l e mbod i m e nts of th e d e vic e , th e coupl i ng and locking screws for angu l ar 

shifts of th e movabl e carri e r/s ar e p l ac e d a l ong the axis of th e opt i ca l chann el of the 
d e vic e . I n som e of th e d e vic e e mbod i ments, th e scr e ws t i ght e n tog e ther th e three 
bod ie s of e ach tr i ad. I n other embod i m e nts ther e of, th e same scr e ws tight e n the 
thr ee bod ie s into pa i rs, th e l att e r hav i ng a common body, i. e . th e i nt e rstitia l one, and 
an e nd carr ie r e ach. 

The advantages of th e m e thod and th e d e v i c e for OU connect i on and 

adjustment, accord i ng to the i nv e ntion, cons i st in th e follow i ng: 

1-: Th e comb i nation of operat i ons according to the m e thod, as w e l l as the 

techno l og i ca l ord e r and r e quir e m e nts concern i ng th e ex e cut i on th e reof, al l ow to 
p e rform a w i d e -rang e , ov e ra ll spat i al adjustm e nt of th e r e lativ e pos i tion of th e 
opt i cal l y connect e d OA, as w ell as to make a univ e rsa l dev i ce for separat e or 
comb i ned optical conn e ct i on, switch i ng, branch i ng, r e flection, att e nuat i on of directed 
or contro l l e d opt i cal beams in an optica l channel, the latter being i so l ated from or 
commun i cating w i th th e e nvironm e nt. The m e thod and th e d e vice realiz i ng it ensure 
fin e , r e p e at e d or i t e rat i v e , spatia l , comb i ned, i. e . angu l ar and transversal r e ct ili n e ar 
ori e ntation of coax i al i ty, or parall el ism, or int e rs e ction, or cross i ng of the ax e s of the 
opposit el y fast e n e d OA, w i th a random i n i tia l posit i on of th e carri e rs in th e spac e . 
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2r. Th e m e thod and th e d e v i c e e nsur e e ffic ie nt adjustm e nt of th e optica ll y 

conn e cted OU with high op e rat i ona l i nd e x e s, such as : 

* h i gh precis i on, i nc l uding i n th e case of a wid e rang e of sh i fts of the 

movabl e body/s, owing to th e comb i n e d spatial ori e ntation th e r e of by angu l ar and 
transv e rsa l r e ctil i n e ar shifts, inst e ad of on l y angu l ar or on l y transv e rsa l r e ctil i n e ar 
on e s, as w ell as to th e r e duc e d geom e trica l scatter i ng of the pos i tion i ng d e v i ations 
upon e ach angu l ar sh i ft around a c e nt e r or an ax i s with constant coord i nat e s on the 
axis of th e angu l arly shift e d carrier. 

■ fl e xibl e cho i c e of th e k i nd of adjustment, i . e . e ith e r comb i n e d, 

mean i ng angu l ar and r e ctilin e ar, or s e parate, mean i ng on l y angu l ar or on l y 
r e cti li near. 

• high productivity owing to th e r e duced numb e r of adjustm e nt 

operations, this b e ing possib le thanks to the p e rman e nt position of the center or the 
ax i s of th e angular sh i ft; ow i ng a l so to th e t i me co i ncidence of the movab l e body 
shift and lock i ng op e rat i ons; and ow i ng a l so to th e us e of th e i nt e rdep e ndent 
i t e rat i v e pa i rs of shift and l ock i ng op e rat i ons i n the cas e of on e movab le OU carri e r. 

3r. Th e devic e has a un i versa l construction perm i tt i ng an overa ll and 

prec i se spat i al combin e d or i entation by means of an angu l ar and a rect i l i near 
transversal d i sp l acem e nt of one of th e movab l e e nd OU carr ie rs or of th e two 
movab l e end OU carr i ers, as we l l as the l ocking th e reof. The construct i on ensures 
also univ e rsa l mounting of different k i nds of OA, i. e . e l e ments (pass i v e or active), 
modules, d e vic e s and syst e ms, as wel l as e xternal mount i ng, th e rig i d int e rstit i a l 
body inc l ud e d, to a wal l or a s e at. Th e construct i on b e ing univ e rsa l mak e s it 
poss i bl e to manufactur e multifunct i ona l optica l dev i c e s, such as coup l ers, sw i tches, 
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sp li tt e rs, r e flectors, attenuators, combined art i cles used i n opt i ca l signal 
transmiss i on li n e s, ei th e r as a part of optom e chanical d e vic e s and syst e ms, or 
i nd e p e nd e nt l y as a cas e , fin e pos i tion e r, or hold e r of bu l k optica l d e v i ces. 

: — Ar Th e devic e e nsur e s h i gh productiv i ty, i. e . high operat i onal 

charact e r i st i cs of adjustm e nt, i nclud i ng inter-ori e ntat i on and lock i ng of th e OU 
carr i ers, e .g. : 

— * high prec i s i on of pos i t i on i ng of the bod i es, inc l ud i ng a wide 

adjustment rang e , the l atter be i ng possib l e due to the screw adjustment and the rigid 
construct i on l inks. It i s e nsured by the s i mpl e , manufacturable construction of the 
dev i c e , consisting of only r i gid end and i nt e rstit i a l bodi e s, a spat i a l h i nged and a 
radia l sl i pping kin e mat i c li nks, that stabi li ze th e construction and e nsure a 
permanent pos i tion of the c e nt e r or th e axis for angu l ar d i sp l ac e ment and, 
respectively, m i nimum d e viation d i sp e rsion when pos i tion i ng the movable body. 

■ high re li abi li ty, i nc l ud i ng i n the case of pressing sea li ng requ i rements, 

h i gh temperatur e s, humidity, shocks or vibrations. Such re l iab il ity is achieved by 
us i ng the r i g i d i nterstit i a l body, by th e sea l ing b e tween r i g i d bodies, as we l l as by the 
sa i d k i nemat i c l inks ensuring mechanica l stability of the construction for a l onger 
■ per i od of operation; 

• h i gh adjustment product i v i ty due to the shorter t i me nec e ssary to 

p e rform the adjustment operations, due to: 

— (a) th e sma ll er number of iterat i ve sh i fts in the case of combined, i .e. 

angu l ar and transversal rect ili near adjustment as compar e d to the s e parate 
adjustment, sa i d sma ll er numb e r det e rmining the permanent pos i t i on of th e angu l ar 
d i splacement center/axis, resu l t i ng i n reduct i on of the positioning time dispersion, as 
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we ll as the p e rformanc e of d e p e nd e nt comb i n e d adjustm e nts ow i ng to th e overall 
construct i on ; 

(b) th e t i m e co i nc i dent sh i fts and lock i ng of the OU carriers, e ffect e d by 

th e sam e coupl i ng and l ock i ng scr e ws fitt i ng th e k i nd of adjustment shifts of the 
bodi e s ; 

(c) th e l ack of operat i ons loosening the l i nk b e tween th e bodi e s prior to 

each d i sp l ac e m e nt of the movabl e body; 

(d) the conv e nt i ona l handl i ng ow i ng to th e smaller number of screws, 

which ar e comb i n e d, i . e . both coupl i ng and lock i ng, inst e ad of being separate, i .e. 
coupl i ng/adjusting and locking, as w e l l as to th ei r posit i on fac i l i tat i ng th e att e ndance 
th e r e of. 

Description of the f i gures Enc l osed 

r i gur e s 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10 r e pr e s e nt l engthw i s e sect i ons of 

e mbod i m e nts of th e d e v i c e accord i ng to th e inv e nt i on, comprising OA, such as 
co lli mators and/or focusing syst e ms, the e mbod i ments' being intended for e xternal 
mounting of the d e v i c e to a p l an e , a coupl i ng socket, etc. 

r i gur e 1 ill ustrates an OU conn e ctor fast e n e d, when mounting th e d e v i c e , 

a l ong th e flang e neck of on e of its carr i ers. 

: — r i gur e 2 il lustrates an OU connector int e nd e d for mounting to an apparatus or 

a pan e l w a l l by fas t e nin g along ajlang e face of on e of its carriers. 

F i gur e 3 shows an OU connector, i ntended for fastening, a l ong two f l ange 

fac e s of th e two carri e rs, to an apparatus or a panel wa ll . 
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r i gur e 4 shows an OU connector with a fl e x i b le hard body, i. e . a spring, 

sid e wis e to th e i nt e rst i tial body, the conn e ctor b ei ng i nt e nded for mount i ng to a wa ll 
a l ong a flang e fac e of one of i ts carr i ers. 

r i gur e 5 ill ustrat e s an OU conn e ctor, i nt e nd e d for sidew i s e rad i al mount i ng 

through fast e n i ng of one of i ts carr ie rs to th e seat of an apparatus or a pane l . 

r i gure 6 shows a r e f l ecting opt i ca l att e nuator for sidew i s e mount i ng of an end 

body to an apparatus s e at. 

rigur e 7 i l lustrates a s e r ie s sw i tch w i th a cy li ndrica l l ens for a s i de assembly 

of an i nt e rstitia l body to an apparatus s e at or conso l e. 

r i gur e 8 ill ustrat e s a un i v e rsa l var i ant of a defl e ctor, or a modu l ator, or an 

amp l ifi e r/attenuator, or a polar i z e r, d e p e nd i ng on th e optica l prop e rti e s of th e body 
(substanc e ) partitioning th e opt i cal ax i s, wh i ch is int e nd e d for mounting th e bottom 
f l at of i ts i nt e rstitia l body to an apparatus s e at or conso l e. 

r i gure 9 shows a mu l ti-channe l switch of col l imat e d b e ams w i th a beam l ike 

opt i ca l channel, us e d for mounting the bottom flat of an end OU carrier, common for 
a l l tr i ads of bodies, to a panel or a ho l der. 

T i gur e 10 illustrates a rotational r e fl e ct i ng sw i tch for mounting of the 

i mmovabl e part of th e int e rst i tia l body to a pan el or a ho l d e r. 

Embod i ments of the i nvent i on 

A f i rst embod i ment of th e dev i ce for conn e ction and adjustment of O Ar-ber 
elem e nts, modu l es, d e v i c e s and syst e ms, according to the i nvention, i s illustrated i n 
T i gur e 1 . I le r e , th e d e v i c e compr i ses a triad of two e nd OU carriers 1 , 2 and an 
interstit i a l body 3, coupled and lock e d by m e ans of scr e ws 4, 5, thus form i ng an 
optica l channel with a homogen e ous opt i ca l medium, th e channel b ei ng iso l ated 
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from or commun i cat i ng w i th th e e nv i ronm e nt. Th e thr ee bod ie s 1 , 2, 3 hav e 
confront i ng c e ntra l through hol e s shaping th e op e n i ng of th e opt i cal channe l . Th e 
chann el ax i s is r e cti li n e ar. Th e two e nd bodi e s 1, 2 hav e b e ar i ng surfac e s for 
s e curing of th e r e spect i v e OA, upon th e axial adjustm e nt th e r e of, at a spec i fi e d 
distanc e , th e body 1 hav i ng a threaded surfac e 6 and a smooth guid i ng surfac e 6' 
for on e of the OA, whil e th e body 2 has on l y a thread e d surface 6 for th e other OA. 
Th e e nd body 1 is mad e of two parts, i . e . a f l ang e w i th a neck V and a h i ng e d 
m e mber 1". Each of th e e nd bod ie s 1 or 2 may be f i xed, as a hous i ng of th e dev i ce, 
to an apparatus seat or a pan e l by m e ans of its rotationa l 7 or flat 7* attachment 
surfac e . 

The thre e bod i es 1, 2, 3 ar e hard, th e ass e mbl e d e nd body 1 b ei ng axial l y 

connected to th e int e rstitia l body 3 by a spatial or a p l ain h i nge, whil e th e end body 2 
and th e i nt e rstitia l body 3 ar e frontally conn e ct e d i n a common s l ip plane transversa l 
to the axes ther e of. Desides, the contact surfaces of the hinge are either a part of a 
concav e sph e r e 8 and a bas e of a right circu l ar cyl i nd e r 9 , or a part of a concave 
cy li nder 10 and a base of a para l l ele piped 1 1 or a cub e 12, or a part of a concave 
el l i pso i d 13 and a base of an el l ipt i c cy l ind e r 14. Each of the concav e contract 
surfac e s 0, 10, 13 of th e h i ng e belongs to the body 1 and has a center 0 on th e 
symmetry ax i s of th e hinged body 3, or has a c e ntra l ax i s O'-O' cross i ng the said 
symmetry ax i s. Th e center 0 and th e central axis O' - O' of the r e spectiv e concav e 
contact surfac e s 8 , 10, 13 of the r e spect i v e h i ng e are dispos e d w i th i n th e vo l ume of 
th e non-conn e ct e d hinge e nd body 2. Th e end body 2 and th e i nterst i t i a l body 3, 
fronta ll y conn e ct e d i n th e sl i p plan e , hav e e ach a contact surfac e 15 transv e rsa l to 
th e ir ax e s. Each movabl e body 1 or 2 or 3 of the tr i ad is connected to th e n e xt one 
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and l ocked, wh e n e ff e ct i ng OU adjustm e nt, by th e sam e coup li ng and adjustm e nt 
scr e ws 4 for r e ct ili n e ar shifts or 5 for angular shifts of th e body. Th e sa i d scr e ws 4, 
5 are arrang e d i n groups, th e numb e r of scr e ws b e ing th e sam e or d i ff e r e nt, and are 
placed in the e nd body 2 that is not h i ng e d, th e scr e ws 4 of th e group for r e ct ili near 
shifts of th e body b e ing subject e d to compr e ss i on, whi le the scr e ws 5 of th e group 
for angular sh i fts of th e body ar e subj e ct e d to tens i on. The scr e ws 4 of th e first 
group ar e d i spos e d a l ong ax e s perp e nd i cular to th e ax e s of both th e int e rstit i al body 
3 and th e fronta ll y conn e ct e d th e r e w i th OU carr ie r 2, wh il e the scr e ws 5 of the other 
group ar e d i spos e d a l ong axes para ll e l to th e axes of both th e interstit i a l body 3 and 
the e nd body 2 th e y ar e p l ac e d i n. B e sid e s, the ax e s of th e scr e ws 4 and 5 of the 
two groups ar e , in pairs, i nt e rcrossing and/or p e rp e ndicularly int e rs e ct i ng. Th e 
dev i ce section in T i g. 1 do e s not conta i n any i ndication of the complete numb e r of 
screws of th e two groups 4 and 5, but just a pa i r ther e of. Wh e r e th e contact 
surfac e s of th e hing e ar e a part of a concav e spher e 8 and a bas e of a right c i rcular 
cy li nder 9 , or a part of a concave elli pso i d 1 3 and a bas e of an elli ptic cy li nd e r 14, 
th e axial t i ght e n i ng of a ll contacting surfac e s of th e bod ie s 1 , 2, 3 by means of the 
coup l ing and l ock i ng scr e ws 5, 4 resu l ts, at the e nd of th e OU adjustm e nt, i n the 
sp e cifi e d i so l at i on (s e a l ing) of th e opt i ca l channe l . I n the oth e r two variants of 
combinat i ons of the h i ng e d contact surfac e s, th e opt i ca l chann e l r e mains in a 
s i d e wis e commun i cat i on w i th th e e nvironm e nt, i f no sidewise sea li ng i s prov i ded for. 
According to th e e mbod i ment i n Fig. 1, all axially connected surfaces of th e 
n ei ghbour i ng bodi e s i n th e hing e and i n th e front sl i p p l ane ar e t i ghtened together by 
th e scr e ws 5 for angu l ar shifts of th e assembl e d end body 1 and the int e rstitia l body 
2 wh e n movab le . That l i nk b e tw ee n th e bodi e s 1,2,3 r e nders th e r e cti l in e ar and 
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th e angu l ar sh i fts interd e p e nd e nt. Th e coup l ing and l ocking screws 4, 5 ar e 
adjusting as w ell , i . e . th e y ar e us e d for th e overa ll adjustm e nt of th e d e v i c e by 
m e ans of a s e r ie s of st e pwis e tight e ning of the scr e ws 4, 5 l e ading r e sp e ct i v el y to 
th e angu l ar or transv e ra l rectil i n e ar r e p l acement of th e movab l e bodi e s 1 , 3 or 2, 3, 
a l ong with the r e plac e m e nt th e thr ee bodi e s 1,2,3 b e ing lock e d to e ach oth e r w i th 
an increasing str e ngth, unt il ach ie v i ng th e r e lativ e pos i t i on of th e axes of the OU 
carri e d by the e nd bod ie s w i th the n e c e ssary degre e of s e al i ng or commun i cation of 
the opt i ca l channe l with r e spect to the e nv i ronm e nt. 

A second embod i ment of the d e v i c e accord i ng to th e invention is shown i n 

T i g. 2. I le r e , the d e vic e comprises a tr i ad of two end OU carr i ers 1 , 2 and one 
interstitial body 3, the three bodies be i ng conn e ct e d and l ock e d by scr e ws 4, 5, thus 
form i ng an opt i ca l channe l , which i s i so l at e d from or commun i cating with th e 
env i ronment. Th e thr ee bodi e s 1, 2, 3 hav e confront i ng centra l through hol e s that 
shap e the op e ning of th e optical chann e l. The ax i s of sa i d chann el i s rect ili near. 
Th e e nd body 1 is f l at, wh ile the end body 2 r e presents a flange w i th a neck. The 
flat end body 1 has a smooth attachment surface 6' for s e cur i ng of the OU and an 
e xt e rnal fac e 7'. Th e body 2 has a thr e aded surfac e 6 and a smooth guiding surface 
6', both surfac e s s e rv i ng to adjust th e ax i a l d i stance betwe e n th e two connected OA. 
Th e e nd body 2 is mad e of a main f l ang e part 2* and a h i nged m e mb e r 2". The 
- d e v i c e -is- i nt e nded f or mount i n g throug h an attachm e nt flat fac e 7' of th e flat -end 
body 1 to an apparatus wa ll or a pan el . Th e body 1 repr e sents a housing of the 
dev i c e . Th e three bodi e s 1, 2, 3 ar e hard, th e assemb le d e nd body 2 b ei ng axia l ly 
conn e ct e d through a spatia l or a p l ain hing e to the i nt e rst i tial body 3, whi le the e nd 
body 1 and th e interstit i a l body 3 ar e fronta ll y conn e cted i n a common s li p plan e 
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transv e rsa l to th ei r ax e s. B e s i d e s, th e contact surfac e s of th e h i nge ar e ei th e r a part 
of a concav e sph e r e 8 and a bas e of a right c i rcu l ar cylinder 9, or a part of a 
concav e cy li nder 10 and a bas e of a parall e l e p i p e d 11 or a cube 12, or a part of a 
concav e elli pso i d 13 and a bas e of an ell ipt i c cy li nd e r 14. Each of the concav e 
contact surfac e s 8, 10, 13 of the h i nge b e longs to th e i nt e rst i t i al body 3 and has a 
cent e r 0 on th e symm e try ax i s of th e body 2 hing e d ther ei n, or has a centra l ax i s 0'- 
0' cross i ng the said symm e try ax i s. Th e c e nter 0 and the c e ntral axis 0 , ■ 0 , of th e 
resp e ct i v e concav e contact surfac e 8, 10, 13 of th e r e sp e ct i v e hinge are d i sposed 
w i thin th e volum e of th e h i nged e nd body 2, while th e e nd body 1 and th e interst i tia l 
body 3, fronta ll y conn e ct e d i n th e s li p p l an e , hav e a contact plan e 15 e ach that i s 
transv e rsa l to th ei r ax e s. Each movab le body 2, 3 of th e triad i s conn e cted to the 
neighbouring body and locked, wh e n adjust i ng th e OA, by th e sam e coup l ing and 
l ocking scr e ws 4, 5 fitting th e kind of th e body sh i fts. Th e said scr e ws 4, 5 ar e 
arrang e d in groups, the numb e r of screws be i ng th e sam e or different, and are 
p l ac e d in th e e nd body 1 , wher e at the screws 4 of th e group for transversa l 
rect il inear sh i fts of th e movable body ar e subj e cted to compr e ss i on, wh il e the 
scr e ws 5 of th e group for angular sh i fts of th e body ar e subj e cted to tens i on. The 
screws 4 of the first group are dispos e d along axes perp e ndicular to the axes of both 
the int e rstit i a l body 3 and the e nd carri e r 1 fronta l ly conn e cted therewith, while the 
scr e ws 5 of th e oth e r group ar e dispos e d a l ong axes para l le l to th e axes of both the 
i nterst i t i al body 3 and th e e nd body 1 they ar e p l ac e d i n. Bes i des, th e ax e s of the 
scr e ws 4, 5 of th e two groups ar e , i n pa i rs, intercrossing and/or p e rp e ndicu l ar l y 
i nt e rs e ct i ng. Th e e mbod i m e nt i n T i g. 2 do e s not contain any i nd i cat i on of the fu ll 
numb e r of scr e ws 4, 5 of th e two groups, but just a pa i r ther e of. Th e coup li ng and 
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l ock i ng scr e ws 4, 5 ar e adjusting at the sam e t i m e . Th e r e su l ts of th e ax i al 
t i ghten i ng of a ll contact i ng surfac e s as shown in Tig. 2, r e sp e ctively th e s e a li ng of 
th e optical chann el , as we ll as thos e of th e overa ll adjustm e nt of th e d e vic e by a 
s e ri e s of st e pwis e t i ght e n i ng of said screws 4, 5 coincid e with th e r e sults as 
i nd i cated in th e e mbod i m e nt shown i n F i g. 1. 

Th e thr ee bodies 1 ,2, 3 are ax i a ll y t i ghten e d tog e th e r by the screws 5 for 

angular shifts of th e movab le body 2. 

A th ir d embodiment, accord i ng to the invention, is shown i n Tig. 3. I l e re, 

th e devic e compr i s e s a triad of two e nd OU carr ie rs 1 , 2 and on e i nterst i tia l body 3, 
connected and lock e d through scr e ws 4, 5, thus forming. an optica l channel, th e 
l atter b ei ng iso l at e d from or communicat i on w i th th e e nvironm e nt. The thr ee bodies 
1,2,3 hav e opposit e c e ntra l through ho l es shaping th e opening of the opt i cal 
chann e l. The axis of th e channel i s r e ct ili n e ar. Th e e nd body 1 is f l at, whi l e the end 
body 2 i s mad e of two parts assemb le d through a screw thread, i. e . a f l at flange 2' 
and a hol l ow n e ck w i th a flang e 2" pass i ng through th e through ho l es of th e flat end 
body 1 and th e i nterstit i al body 3. Th e f l at end body 1 has a l so a smooth 
attachment surfac e 6' of i ts through hol e and an e xt e rnal fac e 7', r e spect i ve l y for OU 
securing and for mount i ng of th e d e vic e to an apparatus wal l or a pane l . The e nd 
body 2 has a smooth attachment surfac e 6' for OU s e cur i ng, as we ll as a scr e w li nk 
for adjustment of th e axial distanc e b e tw ee n th e two OA. Th e d e v i c e i s i ntended for 
mounting to an apparatus wa l l or a pan el by m e ans of the attachm e nt front surface 
T of the immovabl e e nd body 1 . The body 1 r e pr e s e nts a housing of th e d e v i c e . 
Th e thr ee bodi e s 1, 2, 3 ar e hard, th e ass e mb le d e nd body 2 b e ing axia ll y 
conn e ct e d to th e interst i tia l body 3 by m e ans of a spatial or plan e hinge, whil e the 
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e nd body 1 and th e int e rstitia l body 3 ar e fronta ll y conn e ct e d in a common sl i p plan e 
transvers e to th ei r ax e s. B e s i d e s, th e hing e contact surfac e s ar e ei th e r a part of a 
concav e sph e r e 0 and a bas e of a r i ght circular cylind e r 9 , or a part of a concav e 
cy li nd e r 10 and a bas e of a paral lele p i p e d 11 or a cub e 12, or a part of a concav e 
ell ipso i d 13 and a base of an el lipt i c cy li nd e r 14. Each of th e concav e contact 
surfaces 0, 10, 13 of th e h i ng e b el ongs to th e i nterstit i a l body 3 and has a c e nter 0 
on th e symm e try ax i s of the e nd body 2 plac e d th e r ei n, or a c e ntra l ax i s O' - O' 
cross i ng the sa i d symm e try axis. Th e cent e r 0 and th e c e ntral axis 0M3' of the 
respectiv e hing e ar e d i sposed outsid e the vo l ume of th e thr e e bodi e s 1,2,3, wh il e 
the end body 1 and th e interst i t i a l body 3, fronta l ly connect e d in th e s li p p l an e , hav e 
e ach a contact p l an e 15 transvers e to th e ir ax e s. Each movabl e body 2, 3 of the 
triad i s connect e d to the n e ighbour i ng body and l ocked, wh e n e ffecting OU 
adjustm e nt, by th e sam e coupling and l ocking scr e ws 4, 5 f i tting the k i nd of th e sh i fts 
th e r e of. Th e scr e ws 4, 5 ar e arranged i n groups, the number of screws be i ng the 
sam e or diff e rent, and ar e p l aced as fo ll ows: the transversal r e ctil i n e ar shifts group 
is plac e d in th e e nd body 1 , wh il e the angular shifts group i s situat e d i n the e nd body 
2. Al l scr e ws 4, 5 are subject e d to compr e ss i on. Th e scr e ws 4 of th e first group ar e 
dispos e d along ax e s p e rpend i cular to th e ax e s of both th e i nt e rstit i a l body 3 and the 
end body 1 frontal l y connect e d th e rew i th, whi le th e scr e ws 5 of the second group 
ar e dis p os e d a l ong ax e s para ll el on l y to the ax i s of th e ass e mb l ed e nd b ody 2 ^they 
ar e p l ac e d in. D e sid e s, th e ax e s of th e scr e ws 4, 5 of th e two groups ar e , in pa i rs, 
mutual l y cross i ng and/or p e rp e ndicular l y i nters e cting. The e mbodiment in Tig. 3 
contains no i ndicat i on of th e fu ll number of scr e ws 4 and 5, but just a pa i r th e r e of. 
Th e coup l ing and l ocking screws 4, 5 ar e adjusting as wel l . Th e r e sults of th e ax i a l 
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tighten i ng of al l contacting surfaces as shown i n Tig. 3, r e spect i v el y the sea li ng of 
th e opt i ca l chann e l, as w ell as thos e of th e ov e ra ll adjustm e nt of th e d e vic e by th e 
numb e r of st e pwis e tight e n i ng of th e screws 4 and 5, coincid e with th e r e su l ts 
accord i ng to th e e mbodim e nt in T i g. 1 . Th e thr e e bodi e s 1 , 2, 3 ar e axia ll y t i ghten e d 
tog e th e r by th e scr e ws 5 for angu l ar shifts of th e movab l e bod ie s. 

A fourth embod i ment of th e devic e accord i ng to the i nvent i on i s shown in 

Tig. 4. I l er e , th e d e v i c e compris e s a triad of two e nd OU carri e rs 1 , 2 and an 
i nterstit i al body 3, th e thr ee bod ie s be i ng conn e ct e d and locked by scr e ws 4, 5, thus 
form i ng an opt i cal channe l that i s i so l at e d from or communicating with th e 
e nvironm e nt. The thr ee bod ie s 1, 2, 3 hav e opposit e c e ntral through ho le s shap i ng 
the op e ning of th e opt i ca l chann e l. Th e ax i s of sa i d channel i s rect il inear. Th e end 
body 1 i s flat, wh i l e th e e nd body 2 is mad e of two parts, i .e. a flang e 2 w i th a neck 
2' and a h i ng e d m e mber 2". The f l at end body 1 has a smooth attachment surface 
6' for securing th e OA, and an externa l fac e T for mounting the dev i c e to an 
apparatus wa ll or a pan e l. Th e ass e mb l ed body 2 has a threaded surfac e 6 and a 
smooth guid i ng surfac e 6 1 for adjustment of th e ax i al distance betw e en th e two OU 
be i ng conn e ct e d. Th e three bodies 1,2,3 are hard, th e assembled end body 2 
be i ng axia l ly connected to th e interstit i al body 3 by a spatia l or p l ain hing e , while the 
e nd body 1 and th e i nt e rst i t i a l body 3 ar e fronta ll y connected in a common slip plane 
-transversaLtoJh e _axes_th e r eof. B e sid e s, th e contact surfac e s of th e h i nge ar e -either 
a part of a concav e sph e r e 8 and a bas e of a r i ght c i rcu l ar cyl i nd e r 9, or a part of a 
concave cyl i nder 10 and a bas e of a para ll elepip e d 1 1 or a cube 12, or a part of a 
concav e ell ipso i d 13 and a bas e of an e l li pt i c cy li nder 14. Each of th e concav e 
contact surfac e s 8, 10, 13 of th e hing e , be l onging to th e ass e mbl e d end body 2, has 
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a c e nt e r 0 on th e symm e try ax i s of th e body 2 hing e d ther e in, or a c e ntal ax i s O'-O' 
cross i ng th e said symm e try axis. Th e c e nter 0 and th e central ax i s O' - O' of th e 
r e sp e ct i v e concave contact surfac e s 0, 10, 13 of th e r e sp e ctiv e hing e are situat e d 
w i th i n th e volum e of th e int e rstit i a l body 3. The assemb le d e nd body 2 and th e 
i nt e rstitia l body 3, fronta ll y conn e cted in the s li p plan e , hav e e ach a contact surface 
15 transv e ra l to th ei r axes. Each movab le body 2, 3 of th e tr i ad is conn e ct e d to the 
n ei ghbouring body and lock e d, wh e n p e rform i ng OU adjustment, by means of 
coup l ing and l ock i ng scr e ws 4, 5 fitt i ng th e k i nd of th e sh i fts. Th e scr e ws 4, 5 are 
arranged in groups i n th e end body 2, th e number of scr e ws being th e same or 
d i ffer e nt, wh e reat the scr e ws 4 of th e group for transv e rsa l recti li n e ar shifts of th e 
body are subject e d to compr e ssion, wh il e th e scr e ws 5 of the group for angular 
sh i fts of the body ar e subject e d to tens i on. The scr e ws 4 of th e first group ar e 
disposed a l ong axes perpend i cu l ar to th e ax e s of both the int e rst i t i al body 3 and the 
e nd body 1 frontal l y conn e cted therewith, wh ile th e scr e ws 5 of th e second group 
ar e situat e d along ax e s para l l e l to th e ax e s of both th e i nterstit i a l body 3 and the end 
body 1 th e y ar e placed i n. Des i des, th e ax e s of th e scr e ws 4, 5 are, i n pairs, 
mutual l y cross i ng and/or p e rp e nd i cularly i nt e rs e cting. Th e embodiment in Tig. 4 
do e s not conta i n any ind i cat i on of th e full number of th e scr e ws 4 and 5, but just a 
pa i r ther e of. Th e coupl i ng and locking screws 4, 5 ar e adjusting as w ell . A part of 
th e scr e ws 4 for transv e rsa l r e ct ili near d i sp l ac e ment of the body may be r e placed by 
support spring m e mb e rs 18 that ar e e qu i va l ent to th e screws 4 as r e gards th e ir 
act i on. Wh e n tight e ning th e angu l ar adjustm e nt scr e ws 5, only the h i nge contact 
surfac e s 8 and 9 or 10 and 11/12 or 13 and 14 r e main t i ghten e d, while the contact 



26 



surfaces 15 of th e bod ie s i n th e plan e of the fronta l s li pping th e r e of remain i n a 
p e rman e nt forc e fit w i th i n gu i d e s 17. 

A f i fth embod i ment of th e d e v i c e , accord i ng to th e i nv e nt i on, i s ill ustrat e d in 

T i g. 5. I le r e , th e d e v i c e compris e s a tr i ad of two e nd OU carri e rs 1 , 2 and an 
i nterstit i a l body 3, conn e ct e d and l ock e d by scr e ws 4 and 5, thus form i ng an optica l 
chann e l, which i s iso l at e d from or communicating with th e e nvironm e nt. Th e three 
bodi e s 1, 2, 3 hav e oppos i t e c e ntral through holes shaping th e op e n i ng of th e optica l 
chann el . Th e axis of th e chann el is r e ct ili n e ar. The e nd body 1 i s cup-shaped and 
embraces th e bod ie s 2 and 3, wh il e th e end body 2 repr e s e nts a flang e with a neck. 
Th e e mbrac i ng e nd body 1 i s mad e of two parts, i .e. a ma i n part V and a flange 1" 
conn e cted by a thread, ring - lik e ly e mbrac i ng th e cup - shap e d back fac e of th e e nd 
body 2. Th e embrac i ng e nd body 1 has an attachm e nt thr e ad e d surfac e 6 for OU 
s e cur i ng and e xterna l attachm e nt surfaces 7 and T for mount i ng to an apparatus 
seat or a pan e l. Th e end body 2 has a smooth attachm e nt surface 6' for OU 
secur i ng. Th e thre e bodi e s 1, 2, 3 ar e hard, the e nd body 2 be i ng ax i a ll y connect e d 
to the i nterstit i a l body 3 by a spat i a l or p l ain hing e , whi l e the e nd body 1 and th e 
i nterstitial body 3 ar e frontally conn e ct e d i n a common sl i p plane transvers e to the 
axes ther e of. D e s i des, th e h i nge contact surfac e s ar e e ith e r a part of a concave 
spher e 8 and a bas e of a r i ght c i rcu l ar cy l ind e r 9, or a part of a concave cy li nder 10 
and a bas e of a para l l el ep i p e d 1 1 or a cube 12, or a part of a concav e elli psoid 13 
and a base of an e lliptic cy li nd e r 14. Each of the concav e contact surfac e s 8, 10, 13 
of th e hinge belongs to th e e mbraced e nd body 2 and has a c e nt e r 0 on th e 
symm e try ax i s of th e body 3 h i ng e d therein, or has a c e ntra l ax i s O' - O' cross i ng the 
said symm e try axis. Th e c e nt e r 0 and the c e ntra l ax i s 0'-0' of th e r e sp e ct i v e 
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concav e contact surfac e s 8, 10, 13 of th e r e sp e ctiv e hing e ar e situat e d with i n the 
ass e mb l ed h i ng e i nt e rst i tia l body 3, r e sp e ct i v el y with i n the vo l um e of th e end body 1 
e mbrac i ng i t, whi le th e e mbrac i ng e nd body 1 and th e i nt e rstit i a l body 3, fronta l ly 
conn e ct e d i n th e sl i p p l an e , hav e e ach a contact p l an e 15 transv e rsa l to th e ax e s 
th e r e of. Each movabl e body 2, 3 of the tr i ad i s conn e ct e d to the neighbour i ng body 
and l ocked, wh e n eff e cting OU adjustm e nt, by th e sam e coup l ing and l ock i ng 
scr e ws 4, 5 fitt i ng th e k i nd of th e body r e p l ac e m e nt. Th e screws 4, 5 ar e arranged 
i n groups i n th e e nd body 1 , the number of scr e ws b ei ng the same or different, 
wher e at a l l scr e ws 4, 5 of th e two groups are subjected to compression. The screws 
4 ar e dispos e d a l ong ax e s p e rp e nd i cu l ar to the ax e s of both th e i nt e rstit i al body 3 
and th e e mbrac i ng e nd body 1 b e ar i ng th e screws. — Th e scr e ws 5 ar e disposed 
a l ong axes parall e l to th e ax e s of both the i nt e rst i t i al body 3 and the end body 2 
b e ar i ng the scr e ws. B e sid e s, th e ax e s of the scr e ws 4, 5 ar e , in pairs, mutua ll y 
cross i ng and/or perpend i cular l y i ntersecting. Th e e mbod i ment in Tig. 5 conta i ns no 
i ndicat i on as to th e fu ll numb e r of scr e ws 4, 5, but just a pa i r thereof. Th e coup l ing 
and l ock i ng scr e ws 4, 5 ar e adjusting as w e l l , The r e sults of the axial tighten i ng of a l l 
contact surfaces as indicated i n T i g. 5, r e sp e ct i ve l y th e sealing of the opt i cal 
chann el , as w ell as those of th e ov e ra l l adjustm e nt of th e dev i ce by a number of 
stepwis e t i ght e n i ng of th e scr e ws 4 and 5, co i nc i de w i th the results accord i ng to the 
e mbod i ment in Tig. 1. The thr e e bod i es 1 , 2, 3 are axia ll y tightened together by the 
scr e ws 5 for angu l ar d i splac e m e nt of th e movab l e bod ie s. 

A s i xth embod i ment of th e d e v i ce accord i ng to th e i nv e nt i on is shown in T i g. 

6 . H e r e , th e d e v i c e compr i s e s a triad of two e nd OU carri e rs 1 , 2 and on e interstitia l 
body 3, th e thr ee bod i es b e ing conn e ct e d and l ock e d by coupl i ng and l ock i ng 
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scr e ws 4 and 5, thus form i ng an opt i ca l chann el , wh i ch i s i so l ated from or 
communicat i ng with th e e nvironm e nt. Th e thr ee bod ie s 1, 2, 3 hav e oppos i te c e ntra l 
through ho le s shap i ng th e op e ning of th e opt i ca l chann el . Th e ax i s of th e said 
chann el is r e ct ili n e ar. Th e e nd body 1 is dens e , ei th e r rotat i ona l or non-rotationa l , 
whi le th e e nd body 2 r e pr e s e nts a flang e w i th a n e ck. The dens e e nd body 1 has a 
thr e aded attachment surfac e 6 for OU s e curing and adjustm e nt of th e axial distance 
betwe e n th e OU conn e ct i ng bod ie s, as w ell as a smooth ext e rna l attachment 
surface 7 for mount i ng to an apparatus seat and a surface T for mounting to a tab l e 
or consol e . The e nd body 2 has a smooth attachment surface 6' for OU securing. 
Th e thre e bod ie s 1 , 2, 3 ar e hard, th e e nd body 2 b ei ng ax i a l ly conn e ct e d to th e 
i nt e rstitial body 3 by a spat i a l or p l ain hing e , wh il e th e e nd body 1 and the i nt e rstit i al 
body 3 ar e frontal l y conn e ct e d i n a common s li p p l an e transversa l to th e ax e s 
th e reof. B e sid e s, th e hing e contact surfaces ar e e ither a part of a concav e sph e r e 0 
and a bas e of a right c i rcu l ar cy li nd e r 9, or a part of a concave cy li nder 10 and a 
base of a parall el epiped 1 1 or a cube 12, or a part of a concave ell ipsoid 13 and a 
base of an el l i ptic cy li nd e r 14. Each of th e concav e contact surfaces 8, 10, 13 of the 
h i nge b el ongs to th e e nd body 1 and has a c e nt e r 0 on the symm e try axis of th e 
i nt e rst i t i al body 3 hing e d ther ei n or a c e ntra l ax i s 0-0' crossing the said symmetry 
ax i s. Th e c e nt e r 0 and th e c e ntral axis O'-O' of th e respect i ve concave contact 
surfac e s 8, 10, 13 of th e h i nge are d i spos e d w i th i n th e vo l ume of th e i nterst i tial body 
3, respect i v el y with i n th e e nd body 1 , whi l e th e e nd body 1 and the interstitial body 
3, frontal l y conn e cted i n th e sl i p p l an e , hav e each a contact plane 1G transversal to 
th e axes th e r e of. Each movab l e body 2, 3 of th e tr i ad is connect e d to the 
n ei ghbour i ng body and l ock e d, when e ffecting OU adjustment, by th e same coupling 
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and l ock i ng scr e ws 4, 5 d e p e nd i ng on th e k i nd of th e body r e p l acem e nt, i. e . scr e ws 
4 for transv e rsal r e cti l in e ar d i splac e m e nt and scr e ws 5 for angular disp l ac e ment. 
Th e scr e ws 4, 5 ar e s i tuat e d i n groups in th e end body 1, the numb e r of scr e ws 
b ei ng th e sam e or diff e r e nt, wh e r e at th e screws 4 ar e subj e ct e d to compression, 
and th e scr e ws 5 ar e subj e ct e d to tension. Th e scr e ws 4 ar e d i sposed a l ong ax e s 
para l l el to th e ax e s of both th e int e rst i t i a l body 3 and th e e nd body 1 th e y ar e placed 
in. B e sides, th e axes of the screws 4 and 5, i n pa i rs, are mutua ll y crossing and/or 
perpendicu l arly i nters e ct i ng. Th e embod i ment i n T i g. 6 does not i ndicat e the ful l 
number of th e scr e ws 4 and 5, but just a pair thereof. Th e coupl i ng and l ock i ng 
screws 4, 5 ar e adjust i ng at th e sam e time. Th e r e su l ts of th e axial tight e n i ng of a ll 
contact surfac e s as ind i cated i n Tig. 6, r e sp e ctiv el y th e s e al i ng of th e opt i ca l 
channe l , as we ll as th e resu l ts of the overa ll adjustm e nt of th e dev i c e by a s e ri e s of 
stepwis e t i ghtening of th e said scr e ws 4, 5 are the sam e as the resu l ts according to 
th e e mbod i m e nt of T i g. 1 . The thr e e bodi e s 1,2,3 are tight e n e d together by th e 
screws 5 for angu l ar d i sp l ac e ment of the movabl e bod i es. 

A seventh embod i ment of th e dev i ce according to th e i nvention i s shown in 

T i g. 7. I ler e , th e d e v i c e compr i s e s a triad of two e nd OU carr ie rs 1 , 2 and on e 
i nterst i t i a l body 3, conn e cted and lock e d by coupling and locking screws 4 and 5, 
thus forming an opt i cal channel, which i s i solated from or communicat i ng with the 
e nvironm e nt. The thr ee bodies 1,2,3 hav e oppos i t e c e ntral through ho le s sha p ing 
th e op e n i ng of th e opt i cal chann el . The axis of th e said chann el i s rectilinear. The 
e nd body 1 r e pr e sents a f l ang e with a neck, whi le the e nd body 2 is an OU seat 
hold e r. Th e e nd body 1 , r e pr e s e nting a flange with a n e ck, has a smooth bearing 
surface 6 * for OU securing, while the e nd body 2 has a smooth seat 6' for OU 
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securing too. Th e thr ee bodi e s 1, 2, 3 ar e hard, th e int e rst i t i al body 3 r e pr e s e nt i ng a 
hous i ng of th e d e v i c e e mbrac i ng the who le e nd body 2. Th e interst i t i a l body 3 has 
attachm e nt surfac e s 7, 7' for mount i ng of th e d e v i c e r e sp e ct i ve l y to a socket or a 
conso l e of an apparatus. The body 3 has also a seat for s e cur i ng of an addit i onal 
OU (AOA), th e s e at being d i sposed coax i a ll y to but outs i d e the two conn e cted OA. 
The e nd body 1 , r e pres e nting a flang e with a n e ck, i s ax i al l y connected to the 
interstit i al body 3 by a p l ain hing e , whil e the end body 2 and the interst i t i a l body 3 
ar e fronta l ly conn e cted i n a common s li p plane transv e rsa l to their axes. Bes i des, 
the h i nge contact surfac e s are a part of a concave cyl i nd e r and a base of a 
para ll el e piped 11. Th e concave contact cyl i ndr i ca l surface 10 belongs to the end 
body 1 h i nged to the i nt e rst i tia l body 3, and has a centra l axis 0-0' cross i ng the 
symmetry ax i s of th e int e rst i tia l body 3 p l aced ther ei n. The centra l ax i s O'-O' of the 
h i nge i s disposed with i n the volume of the i nt e rst i t i a l body 3, whi l e the end body 2 
and the interst i t i al body 3, frontal l y connected in the sl i p plane, have each a contact 
p l an e 15 transv e rsa l to the ax e s th e r e of. Each movab l e body 1 - 2 of th e tr i ad i s 
conn e ct e d to th e n ei ghbouring body and l ocked, when adjust i ng the OA, by the 
same coup l ing and l ock i ng scr e ws 4, 5 f i tt i ng the k i nd of the body/s adjustment 
shifts. The screws 4, 5 are arranged i n groups and p l aced i n the i nterst i tia l body 3, 
the numb e r of screws be i ng the sam e or d i fferent, whereat the screws 4 for 
transv e rsa l r e ct ili n e ar sh i fts ar e subj e ct e d to compr e ssion, whi l e the screws 5 for 
angular sh i fts ar e subjected to tension. The screws 4 are d i sposed a l ong axes 
perpend i cu l ar to the axes of both the i nterst i t i a l body 3 and the end body 2 frontal l y 
conn e ct e d ther e with, wh ile th e screws 5 ar e disposed a l ong axes paral l el to the axes 
of both the i nterst i t i al body 3 they are p l aced i n and the end body 2. Bes i des, the 
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ax e s of th e scr e ws 4, 5 ar e , i n pairs, mutua ll y cross i ng and/or p e rp e ndicu l ar l y 
int e rs e ct i ng. Th e e mbodim e nt as p e r T i g. 7 does not conta i n any i nd i cation of th e 
fu l l numb e r of th e scr e ws 4 and 5, but just a pa i r th e r e of. Th e coup l ing and l ocking 
scr e ws 4, 5 ar e adjusting as w e l l . Th e thr ee bodi e s 1,2,3 ar e , i n pairs, ax i al l y 
t i ghten e d by coup li ng and locking scr e ws 4 and 5, that i s why th e rect ili n e ar or 
angu l ar adjustm e nt sh i fts ar e independ e nt of e ach oth e r. 

An eighth embodiment of th e devic e according to th e i nvent i on is shown i n 

Tig. 8. I le r e , th e device comprises a triad of two end OU carr ie rs 1 , 2 and an 
i nterst i tial body 3, connected and l ocked by coup l ing and l ocking scr e ws 4 and 5, 
thus form i ng an optica l chann el iso l at e d from or communicating with th e 
e nvironm e nt. Th e chann e l has het e rog e neous opt i ca l med i um, d e termin e d by the 
pr e s e nce of an addit i ona l OU p l aced b e tween the two OU b e ing connected. Th e 
thr e e bod i es 1, 2, 3 hav e , oppos i te c e ntra l through ho le s shap i ng the opening of the 
opt i ca l chann el . Th e axis of th e sa i d chann el i s r e ct i lin e ar. The two end bod i es 1, 2 
r e pr e s e nt flang e s with b il at e ra ll y proj e ct i ng n e cks a l ong th e c e ntra l ax e s of the 
bodi e s 1, 2. Th e bodi e s 1, 2 hav e smooth b e aring surfac e s 6 " for OA. The thr e e 
bodi e s 1, 2, 3 ar e hard, th e i nt e rst i tia l body 3 representing a hous i ng of the dev i ce 
w i th a U-shap e d profi l e. The base of the i nt e rst i tial body 3 has an attachment 
surfac e T for the devic e to b e mount e d to a pan el , seat or consol e of an apparatus. 
Bes i d e s, i t has also a b e aring surfac e 16 for th e add i t i ona l OU (AOA), the latter 
b e ing d i spos e d b e tw ee n th e OU be i ng adjusted and along the ax i s of th e optical 
chann el . Th e add i t i ona l OU r e nd e rs th e m e dium of th e opt i ca l chann el 
het e rog e n e ous. Th e e nd body 1 i s e xt e rna ll y and axia ll y conn e cted to one of th e 
wa ll s of the i nt e rstit i a l body 3 by a spat i al or p l a i n hing e , wh ile the end body 2 i s 
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ext e rna l ly and frontal l y conn e ct e d to th e oth e r wa ll of th e i nt e rstitial body 3 i n a 
common s l ip plan e transv e rs e to th e ax e s of th e ir through hol e s. Besid e s, th e hinge 
contact surfac e s ar e ei th e r a part of a concave sph e r e 0 and a bas e of a right 
c i rcu l ar cy li nder 9, or a part of a concav e cylind e r 10 and a bas e of a para l lel e p i p e d 
1 1 or a cub e 12, or a part of a concav e el lipsoid 13 and a base of an e ll i pt i c cy l inder 
14. Each of th e concav e h i ng e surfac e s 8, 10, 13 b e longs to th e i nterst i t i a l body 3 
and has a cent e r 0 on th e symm e try axis of th e e nd body 1 hing e d th e rein, or has a 
centra l ax i s O'-O' cross i ng the sa i d ax i s of symm e try. Th e cent e r 0 and the centra l 
ax i s O'-O 1 of the r e spective concav e contact surfaces 8, 10, 13 of th e r e sp e ct i ve 
hing e are d i spos e d within th e vo l ume of th e h i ng e d end body 1 , wh il e th e e nd body 
2 and th e i nt e rst i t i a l body 3, frontal l y conn e cted i n th e s li p p l an e , hav e e ach a 
contact p l an e transvers e to th e ax e s thereof. Each movab l e body 1 , 2 of the triad is 
conn e ct e d to the ne i ghbour i ng i nterst i t i a l body 3 and l ock e d, when e ffect i ng OU 
adjustm e nt, by the sam e coupl i ng and locking scr e ws 4, 5 fitting the k i nd of the 
movab le body/s adjustment shifts. Th e screws ar e arranged in groups and situated 
in the int e rst i tial body 3, the number th e r e of b e ing the same or different, wher e at the 
scr e ws 4 for transv e rs e r e ct i l i n e ar adjustm e nt ar e subj e cted to compr e ssion, wh ile 
th e screws 5 for angu l ar adjustm e nt are subject e d to t e ns i on. Th e scr e ws 4 ar e 
disposed along ax e s p e rp e nd i cu l ar to th e axes of both the interst i tial body 3 th e y are 
p l aced i n and th e e nd body 2 fronta l ly connect e d th e rew i th, wh ile the scr e ws 5 are 
d i sposed a l ong ax e s para l l el to th e axis of the i nt e rst i t i al body 3 th e y are plac e d in. 
Bes i d e s, th e axes of th e scr e ws 4, 5 ar e , in pairs, mutua ll y cross i ng and/or 
p e rpendicu l ar l y int e rsecting. Th e e mbod i ment i n Tig. 0 do e s not i ndicat e the fu l l 
numb e r of th e scr e ws 4 and 5, but just a pair th e reof. The coupl i ng and l ock i ng 
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scr e ws 4, 5 ar e adjusting as w e l l . In addit i on to th e scr e ws 4 and 5, T i g. 8 contains 
an ind i cation of scr e ws 4' that ensur e a fit for th e fronta l s li pping of th e end body 2 
along th e i nt e rstitia l body 3 i n th e case of transv e rsa l adjustm e nt. Th e construct i on 
accord i ng to T i g. 8 mak e s it possib le to e ff e ct transv e rs e and angu l ar adjustm e nts, 
ind e p e nd e ntly of e ach oth e r by t i ght e ning of the r e sp e ct i v e screws 4, 5 fo l low i ng a 
number of st e pw i s e sh i fts of th e movabl e bod ie s 2 and 1. 

A ninth embod i ment of th e d e v i c e accord i ng to th e inv e nt i on is shown in T i g. 

9. I l er e , th e devic e compris e s f i v e triads of two end bodies 1 , 2 and on e i nt e rst i tia l 
body 3 e ach, sa i d bod ie s b ei ng conn e ct e d and lock e d by scr e ws 4, 5 forming an 
optica l chann el , th e l att e r b e ing i so l at e d from or commun i cat i ng w i th the 
e nvironment. Th e thre e bodi e s 1, 2, 3 of e ach triad have opposit e c e ntral through 
hol e s form i ng th e op e ning of th e opt i cal channe l with i n th e ar e a of those bod i es. 
Th e e nd body 2 is common for a ll th e tr i ads of bodi e s 1,2,3, and r e pr e s e nts a 
hous i ng of th e d e v i c e , on e of the OU being common too and s i tuated in the c e nter of 
the housing as a movabl e r e f le ctor or a li ght source. The optical chann el ax i s is 
r e sp e ct i v e ly angu l ar l y r e fract e d or branch e d from a common po i nt. The oth e r e nd 
body 1 of e ach triad of bod i es 1,2,3 repr e sents a flange with a n e ck and has a 
smooth bear i ng surfac e 6' for the OA. Th e base of the end body 2, r e pr e sent i ng a 
housing, has an attachment surfac e T i nt e nded for mounting to a pane l or a ho l der. 
Th e thr ee bodies 1 , 2, 3 of each tr i ad ar e hard, th e movab le body 1 be i ng a xtatty 
connect e d to the interstitial body 3 by a spatial or p l a i n h i ng e , wh ile the e nd body 2 
and th e interst i tia l body 3 are fronta l ly connect e d i n a slip p l ane transv e rse to the 
axes th e reof. Besides, th e h i ng e contact surfaces ar e e ith e r a part of a concav e 
spher e 8 and a bas e of a right c i rcular cy li nder 9 , or a part of a concav e cy li nd e r 10 
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and a bas e of a para llele p i p e d 1 1 or a cub e 12, or a part of a concav e e l l ipsoid 13 
and a bas e of an e lli pt i c cy l ind e r 14. Each of th e concav e contact surfac e s 0, 10, 13 
of the h i ng e be l ongs to th e movabl e e nd body 1 and has a c e nt e r 0 on th e symmetry 
axis of th e e nd body 2 plac e d th e r ei n, or has a c e ntral ax i s O' - O' crossing th e sa i d 
symmetry axis. Th e cent e r 0 and th e c e ntral ax i s O'-O' of th e r e sp e ctiv e concave 
contact surfac e s 8, 10, 13 of th e h i ng e ar e s i tuat e d within the vo l um e of the 
int e rst i t i al body 3, wh i le th e movab l e e nd body 1 and the int e rst i t i a l body 3, frontally 
conn e ct e d i n th e s li p p l an e , hav e e ach a contact p l ane 15 transvers e to the ax e s 
th e r e of. Each movable body 1 , 2 of each tr i ad i s conn e ct e d to the ne i ghbouring 
body and l ock e d, wh e n p e rforming OU adjustment, by th e sam e coup li ng and 
l ock i ng scr e ws 4 and 5, fitt i ng th e k i nd of th e OU adjustment shifts. Th e scr e ws 4, 5 
ar e arranged i n groups of th e sam e or d i ffer e nt numb e r of screws and p l aced i n the 
i mmovab le e nd body 2, wh e r e at th e screws 4 for transverse r e cti l in e ar displac e ment 
ar e subj e ct e d to compress i on, whi le the scr e ws 5 for angu l ar d i sp l ac e ment ar e 
subj e ct e d to tension. Th e screws 4 ar e d i sposed a l ong ax e s perpend i cu l ar to the 
ax e s of both the int e rst i tia l body 3 and th e e nd body 2 fronta ll y conn e cted therewith, 
whi le th e scr e ws 5 ar e dispos e d along ax e s parall el to th e ax e s of both the i nterstitial 
body 3 and the e nd body 2 situated therein. B e s i des, the axes of th e screws 4, 5 
ar e , in pa i rs, mutua l ly cross i ng and/or perp e nd i cular l y i nters e ct i ng. The embod i ment 
i n T i g. 9 does not contain any i nd i cation of th e full number of screws 4 and 5, but 
just a pair ther e of. Th e coup li ng and locking scr e ws 4, 5 ar e adjusting at th e sam e 
t i m e . Th e r e sults of the ax i a l tight e ning of al l contact surfac e s as shown i n T i g. 9 , 
r e sp e ct i v el y th e s e a li ng of th e opt i cal chann e l, as wel l as thos e of th e overal l 
adjustm e nt of th e d e vice by a number of st e pw i s e tightening of said screws 4 and 5, 
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are th e sam e as th e r e sults according to the e mbod i m e nt i n fig. 1. Th e bod ie s 1 , 2 
3 of e ach triad ar e axia l ly t i ght e n e d tog e th e r by th e scr e ws 5 for angu l ar 
displac e m e nt of movab le bod ie s. 

A tenth embod i ment of th e d e vic e accord i ng to th e inv e ntion i s shown i n T i g. 

10. \ l er e , th e d e vic e compr i s e s a triad of hard bodi e s, i. e . two OU carri e rs 1 , 2 and 
an i nt e rst i tial body 3 conn e ct e d and l ock e d by coup l ing and lock i ng screws 4 and 5, 
thus form i ng an opt i ca l chann el communicating w i th the environm e nt. The e nd body 
1 and th e i nterst i tia l body 3 hav e oppos i t e c e ntra l through holes forming th e op e ning 
of th e opt i ca l chann el , whos e ax i s is r e ct i lin e ar. Th e e nd body 1 has a smooth 
b e ar i ng surfac e 6' for th e OA. Th e end body 2 is dense and is mad e of two parts 
ass e mb le d by means of thr e ading, i . e . a flang e 2' and a table 2" w i th a smooth 
b e ar i ng surface 6' for the ref l ect i ng OA. Th e table 2" c l oses on e of the openings of 
th e through ho le of th e int e rst i t i a l body 3. Th e body 3 cons i sts of two axia l ly 
connected parts, i. e . an i mmovab le part 3* and a rotat i ona ll y movab le se l Hocking 
part 3", th e two parts b e ing hinged w i th e ach other. Th e immovab le part 3' 
r e pr e s e nts a hous i ng of th e d e v i c e and has an attachm e nt surfac e 7 for mount i ng to 
a board, a pan el , or a hold e r. Bes i des, th e immovab l e part 3' has a seat with th e 
end body 1 with th e through hole be i ng situat e d th e re i n, whi le the movab l e part 3" 
has a s e at with th e tab l e 2" of th e end body 2 b ei ng plac e d ther ei n, so that th e 
f l ang e 2' of th e e nd body 2 r e ma i ns outs i de the through ho l e of th e movable part 3". 
Th e e nd body 2 i s axia l ly conn e ct e d to th e movab le part 3" of th e i nt e rst i t i al body 3 
by m e ans of a spatial h i ng e , wh il e the end body 1 i s frontal l y connected to th e 
immovab l e part 3* of th e interstit i a l body 3 i n a common s li p plan e transversa l to the i r 
ax e s. Desid e s, th e hinge contact surfac e s ar e e i ther a part of a concav e spher e 8 
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and a base of a r i ght circular cyl i nd e r 9 , or a part of a concav e e ll i pso i d 13 and a 
bas e of an el lipt i c cy li nd e r 14. Each of th e h i ng e concav e contact surfac e s 0 and 13 
b el ongs to th e movab le part 3" of the i nterst i t i al body 3 and has a c e nt e r 0 on the 
symm e try ax i s of th e e nd body 2 h i ng e d th e r ei n. Th e c e nt e r 0 of th e r e sp e ctiv e 
concav e contact surfac e 3, 13 of the r e spect i v e h i ng e i s s i tuat e d within th e vo l ume 
of th e h i ng e d movabl e part 3" of th e int e rstit i a l body 3 and the tab le 2" of the e nd 
body 2. Th e e nd body 1 and th e immovab l e part 3' of th e i nt e rstit i a l body 3, fronta ll y 
conn e ct e d i n th e s l ip p l an e , have e ach a contact p l an e 15 transv e rse to th e axes 
ther e of. Each movabl e body 1 , 2 of the tr i ad i s connected to th e n ei ghbour i ng body 
and is ind e p e nd e nt l y l ock e d, wh e n e ffect i ng OU adjustment, by coup li ng and locking 
scr e ws 4, 5 fitting the kind of OU d i sp l ac e m e nt. Th e scr e ws 4, 5 ar e arranged i n 
groups of th e same or d i ff e rent number of screws resp e ct i v el y i n th e i mmovab l e part 
3' of th e interst i tia l body 3 and i n the flange 2' of th e e nd body 2, wher e at the screws 
4, 5 of th e r e sp e ct i v e groups for transverse r e cti li near and angu l ar OU displac e ment 
are subj e cted to compr e ss i on on l y. The scr e ws 4 ar e d i sposed along axes 
p e rp e nd i cular to th e ax e s of both th e i nterstitia l body 3 and th e end body 1 fronta ll y 
conn e cted th e r e with, wh ile th e scr e ws 5 ar e disposed a l ong ax e s parallel on l y to th e 
axis of th e e nd body 2 they are situat e d in. Besides, the axes of the screws 4, 5 are, 
in pairs, mutua l ly crossing and/or perpend i cular l y i nters e cting. The embodiment in 
fig . 10 conta i ns no i nd i cat i on of th e full number of the screws 4 and 5, but just a pair 
th e r e of. Th e coup li ng and lock i ng scr e ws 4, 5 are adjust i ng as w ell . Th e thr ee 
bod i es 1, 2, 3 ar e , in pa i rs ax i a ll y t i ghtened togeth e r by th e coup l ing and l ocking 
scr e ws 4, 5. 
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Information Sou r ces 

^ Specifications of the SU I nventor's Certif i cat e No. GU1723550A1 

Sr. Sp e cifications of GU I nv e ntor's C e rt i f i cate No. 003030 

3: Sp e cificat i on of Canad i an Pat e nt -(A) No. 1250786 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 
The present invention relates to a device for adjustably interconnecting 
optical units. 

The device of this invention finds application in optoelectronics, 
optomechanics, optical communications, instrument engineering, medical 
engineering, laboratory equipment, and all fields of technology using translation of 
visual signals between optical units (OU's) 

DISCUSSION OF THE PRIOR ART 

SU 1723550A1 discloses a device for connection and adjustment of passive 
optical units, i.e. optical fibers. Optical fibers are arranged in pairs and fixed to 
carriers, one of which is movable. The two carriers with the optical units are 
connected in an optical channel isolated from the environment with guaranteed 
parallelism of the optical axes of the OU's through the channel. The OU carriers are 
oriented until the two OU's are coaxial. Orientation is carried out by repeated 

inde pendent , rectilinear, stepwise shifts of the movable carrier in two planes, 

perpendicular to the axis of the carrier. The movable carrier is tightened and locked 
to the immovable carrier each shift increasing the locking force. Meanwhile, a 
running check is carried out with respect to orientation of the carriers and the degree 
of the optical channel sealing. 
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A shortcoming of the device is that it allows only parallel and coaxial 
adjustment of the carriers. Moreover, its operational possibilities and reliability are 
limited, especially at high temperatures and in harsh environments. 

SU 883838 describes a device for OU connection and adjustment, i.e. a 
reflecting optical element (concave mirror) and an active optical element contained 
in a sealed optical channel. The reflecting element is fixed to a movable carrier 
opposite to the optical axis of an immovable carrier, the active optical element being 
fixed to the latter, while both OU carriers are connected in a sealed optical channel. 

The device consists of rigid bodies only, i.e. two OU carriers and a third body 
which connects the carriers, the three bodies being connected so that they form a 
sealed optical channel or passage. Auxiliary rigid and resilient mechanical elements 
connect the bodies, while shifts of the movable carrier are effected by adjusting 
screws. 

A drawback of the device is restricted applicability. The device can be used 
only for reflecting OU and for spatial and angular OU adjustment, because there is 
no means of connecting other OU's perpendicular to the optical axis. Another 
drawback of the device is its low operational reliability because of complicated 
construction which makes it not resistant to vibration and shock. 

CA 1258786 discloses a device for connection and adjustment of fibers. 
OU's are arranged in pairs and fastened to carriers at a distance from each other. At 
least one of the carriers is movable. The two carriers with the OU's fastened thereto 
are connected through a third, intermediate body, so that the three bodies form an 
optical channel. The bodies forming the optical channel and carrying a pair of OU's 
are angularly oriented until they are positioned for optimal transmission of visual 
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signals. The bodies are oriented by means of an iterative series of rectilinear 
stepwise shifts and locking of a movable OU carrier or carriers (where both carriers 
are movable). The shifts and locking are accompanied by a running check of the 
relative position of the optical axes of the OLTs. Each angular displacement of a 
body is preceded by a partial release from locking, and is followed by a new, 
stronger locking and a check of the relative position of the bodies. 

When the optical channel defined by three bodies is to be isolated from the 
environment, the last operation, i.e. the angular shift and the locking of the movable 
body, is followed by a final check as to whether the mechanical links between the 
bodies forming the channel are sealed. 

The device includes at least three bodies for each OU pair. The bodies are 
connected to form an optical channel open to or isolated from the environment or 
communicating therewith. At least two bodies having central holes define the 
opening of an optical channel, the axis of which is rectilinear, angular or branched 
from a common point. Each of the two end bodies has a bearing surface for an OU. 
One of the bodies, which is fixed, is a housing having an attachment surface for 
mounting of the device on a panel or apparatus. The two OU's are locked to the 
bodies at a distance one from each other. The bodies are connected by an 
intermediate, flexible body and two types of screws. The screws are placed in the 
fixed carrier. When orienting the OU carrier, the center of angular displacement 
changes towards the body depending on variable deformation of the intermediate 
body. 

A basic drawback of the device is the fact that it permits restricted spatial 
orientation of the carriers, only by means of angular shifts of the movable carrier(s). 
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The device is thus limited to OU connection and adjustment for the purpose of 
optical beam communication and reflection in small angular ranges. Another 
drawback of the device are low precision due to restricted angular displacement of 
the movable body(s). The main drawback of the device is restricted functional 
possibilities because it is suitable for use with optical and optoelectronic elements 
only (fibers, reflectors), small angles being enough for the adjustment thereof, due to 
the limited spatial orientation of its carriers and the restricted possibilities for external 
mounting. The device is not capable of adjusting the orientation of optical elements 
having optical axes requiring substantial angular deflections. 

An object of the present invention is to provide a solution to the problems 
inherent in existing apparatuses of the type described above in the form of a 
relatively simple device for adjustably interconnecting optical units which is easy to 
adjust, and which lends itself for use with a wide variety of optical units. 

GENERAL DESCRIPTION OF THE INVENTION 

Accordingly, the present invention relates to a device for interconnecting 
optical units comprising a first carrier, a second carrier, an intermediate body 
between said first and second carriers, said first and second carriers and said 
intermediate body having central axes, at least two of said carriers and said 
intermediate body being adopted to support an optical unit; passages in at least two 

of said first and second carriers and said intermediate body defining an optical path, j 

I 

a hinge rotatably connecting one of said first and second carriers to the other of said 
first and second carriers and said intermediate body; first screw means for causing 
rotation of said one carrier relative to said other carrier and said intermediate body to 
change the shape and length of said optical path; and second screw means for 
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causing at least one of said first and second carriers and said intermediate body to 
move transversely of the optical path to change the alignment of said central axes 
and the shape of the optical path. 

The three elements listed above, i.e., the two carriers and the intermediate 
body are rigid, and are actually connected by a hinge. One carrier or the 
intermediate body is slidable with respect to the other carrier for movement 
transversely thereof. The contact surfaces of the hinge are either part of a sphere 
and a right circular cylinder, part of a cylinder and a parallelepiped or a cube, or part 
of a concave ellipse and an elliptical cylinder. The spacial relationship between the 
carriers and the intermediate body is adjusted by means of a plurality of screws 
arranged in pairs. Orientation of the three elements is effected by stepwise 
movement of the elements relative to each other. Because of the reaction forces 
between the screws and the elements, the screws also serve to lock the elements in 
one position. Some of the coupling and adjustment screws can be replaced by 
springs. The screws or springs are arranged in groups according to their function, 
i.e. for effecting rectilinear or angular adjustment of one or more of the elements of 
the device. The axes of the first screws intersect and are perpendicular to the axes 
of the second screws when the elements are centered and aligned. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is described below in greater detail with reference to the 
accompanying drawings which illustrate preferred embodiments of the invention, 
and wherein: 

Figures 1 to 10 are schematic, sectional views of various embodiments of the 
device of the present invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 
With reference to Fig. 1 , a first embodiment of the device of the present 
invention includes three elements, namely two carriers 1 and 2 for optical units 3 
and 4, and an intermediate body 5. The elements 1, 2 and 5 are interconnected by 
screws 6 and 7. The three elements have central passages 9, 10 and 1 1 with 
central, longitudinal axes 0, 0' and 0", respectively which define an optical channel 
or path in the device. The optical path , which is rectilinear, is isolated from or 
communicates with the environment 

The carrier 1 has a tubular body 12, with a flange 13 on one end thereof. The 
interior of the body 12 has a smooth outer end and threads 15 at the inner end 
thereof for mounting the optical unit 3. The outer surface of the body 18 and the 
flange 19 are smooth for mounting the device on an apparatus or panel (not 
shown). The carrier 2 also has a tubular body 18 with a flange 19 at one end 
opposing the flange 13 of the carrier 1 . The carriers 1 and 2 are interconnected by a 
plurality of spaced apart screws 6 (one shown) extending through a washer 20 and a 
large hole 21 in the flange 13 of the carrier 1 into a threaded bore 22 in the flange 19 
of the carrier 2. The large hole 21 permits tilting of the carrier 2 with respect to the 
carrier 1. 

The intermediate body 3 is slidably mounted in a recess 24 in the flange 17 
for movement transversely of the longitudinal axes of the carriers 1 and 2. The 
location of the body 5 in the recess 24 is controlled by the screws 7. The screws 6 
and 7 are arranged in groups with their longitudinal axes intersecting. 

The carrier 2 and the intermediate body 5 are tilted with respect to the carrier 
1 by a hinge defined by an insert 25 in the flange 13 and the free end 27 of the body 
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5. The insert 25 has a concave recess 28 for rotatably receiving the free end of the 
body 5, and a central hole or passage 29 aligned with the passage 9 through the 
body 12 of the carrier 1 . 

The contact surfaces of the hinge, i.e. the recess 28 and the free end of the 
intermediate body 5 are part of a sphere and one end of a right circular cylinder, 
respectively. Alternatively, the contact surfaces are cylindrically concave and one 
end of a parallelepiped or a cube, or part of an ellipse and one end of an elliptical 
cylinder. 

In effect, the concave contact surface of the hinge, i.e. the recess 28 is part of 
the carrier 1 with the longitudinal axis or axis of symmetry 0 on the longitudinal axis 
0" of the intermediate body 5, when the two are aligned, or has a longitudinal axis 0 
intersecting the axis of symmetry 0" of the body 5 when the carrier 2 and the body 5 
are tilted or inclined with respect to the carrier 1 . It will also be appreciated that the 
longitudinal axis 0" of the intermediate body 5 can be shifted transversely with 
respect to the longitudinal axes 0 and 0' of the carriers 1 and 2 so that the axes 0, 0' 
and 0 n of the three elements are not aligned, i.e. are inclined with respect to each 
other. Thus, the shape, length and direction of the optical passage through the 
device can be altered by adjusting the screws 6 and 7. By changing the angles 
between the axes 0, 0' and 0", the shape of the optical passage through the three 
elements of the device is changed. The angle and possibly the length of the opti cal 
passage are changed by means of the adjustment screws 6. When the alignment of 
the axes 0, 0' and 0" is changed by adjusting the screws 7, the shape and direction 
of the optical passage changes. 
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With reference to Fig. 2, a second embodiment of the invention includes first 
and second carriers 31 and 32, respectively and an intermediate body 33 which are 
adjustably interconnected by screws 6 and 7. Passages 35, 36 and 37 in the two 
carriers 31, 32 and the intermediate body 33, respectively define an optical passage, 
which is isolated from or communicates with the atmosphere. The carrier 31 
includes a flat body 39 containing a recess 40 for slidably receiving the intermediate 
body 33. The carrier 32 is cylindrical with an annular flange 42 intermediate the 
ends thereof for receiving the screws 6, which extend through large washers 43 and 
holes 44 into threaded holes 45 (one of each shown) in the carrier 31 to interconnect 
the carriers 31 and 32. One end of the carrier 32 is rotatable in a concave recess 46 
in the body 33. 

The intermediate body 33 is moved transversely of the carrier 31 by means of the 
screws 7. 

The passages 35 and 36 through the carriers 31 and 32, and the passage 37 
through the intermediate the body 33 have longitudinal axes 0, 0' and 0", 
respectively. The axes 0' and 0 M are moved laterally with respect to the axis 0 when 
the body 33 is slid transversely in the recess 40. The axes 0, 0' and 0" can be 
aligned or (as illustrated schematically in Fig. 2), inclined with respect to each other 
by adjustment of the screws 6. As in the device of Fig. 1 , the screws 6 and 7 are 

arranged in groups, and adjustment of the length, direction and shape of the optical 

— _ , 

passage through the device is effected in the same manner as with the first 
embodiment of the device. 

Referring to Fig. 3, a third embodiment of the invention includes a first carrier 
48, a second carrier 49 pivotally connected to the carrier 48 and an intermediate 
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body 50. The first carrier 48 is defined by a block with a flat surface 52 for 
connecting the carrier to an apparatus or panel (not shown). The intermediate body 
50 is slidably mounted in a recess 53, which defines part of a central passage 54 in 
the carrier 48, for lateral or transverse movement by adjustment screws 7. The 
carrier 49 includes a plate 55 and a cylindrical tube 56 mounted therein. The carrier 
49 is pivotally connected to the intermediate body 50 and the carrier 48 by a flange 
57 on the free end of the tube 56 which is rotatable in a concave recess 58 in the 
intermediate body 50. The carriers 48 and 49 and the body 50 have central 
passages 54, 61 and 62, respectively with longitudinal or central axes 0, 0' and 0", 
respectively. The simultaneous alignment of the axes and self locking of the three 
elements can be changed using the screws 6 and 7. Thus, longitudinal and 
transverse adjustments of the carriers 48 and 49 and tilting of the axes of the 
elements of the device are effected using screws 6 and 7 in essentially the same 
manner as in the first two embodiments of the device. 

A fourth embodiment of the invention (Fig. 4) includes first and second 
carriers 64 and 65, respectively and an intermediate body 66 slidably mounted in a 
recess 68 in the first carrier 64. The first carrier 64 is similar to the carrier 48 of the 
third embodiment of the invention, except that the recess 68 faces the second 
carrier 65. The second carrier 65 is similar to the carrier 2 of the first embodiment of 
the invention, including a tubular body 70 and a flange 71 on one end thereof. A 
recess 72 in the flange 71 contains a hinge member defined by an insert 73, which 
has a concave bearing surface 74 for pivotally supporting a sleeve 75 extending 
outwardly from the intermediate body 66. 
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Passages 76, 77 and 78 in the carriers 64 and 65, and in the intermediate 
body 66, respectively have longitudinal axes 0, 0* and 0". The spacing between the 
carriers 64 and 65, the angle between the axes 0, 0' and 0" and the alignment 
thereof can be altered by rotation of the screws 6 and 7. The intermediate body 66 
is biased towards the screws 7 by springs 80 (one shown) mounted in opposed 
recesses in the carrier 64 and the intermediate body 66. A screw 81 extending 
through a slot 82 in the body 66 into the carrier 64 guides the body 66 in the carrier 
body recess 68. 

Referring to Fig. 5, in the fifth embodiment of the invention, optical units 84 
and 85 are mounted in first and second carriers 87 and 88, respectively which are 
pivotally interconnected by a tubular intermediate body 90. The first carrier 87 
includes a housing 91 having an outer surface 92 for mounting the carrier on an 
apparatus or panel. One end of the intermediate body 90 js slidable in a recess 93 
in one end 94 of the housing 91 . The body 90 can be moved laterally in the first 
carrier 87 by screws 7 (one shown). The other end of the body 90 extends into a 
concave recess 97 in the second carrier 88. The second carrier 88 is rotated 
relative to the first carrier 87 and the intermediate body 90 by screws 6 (one shown). 
The carrier 87 includes a tubular body 98 with a flange 99 on one end thereof 
containing the recess 97. The screws 6 engage the flange 99 at spaced apart 
locations. 

As shown in Fig. 6, a sixth embodiment of the invention includes first and 
second carriers 101 and 102, respectively interconnected by screws 6, and an 
intermediate body 103 slidably mounted for transverse movement in a recess 105 in 
the first carrier 101. The body 103 is moved transversely in the recess 105 by 
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screws 7. Adjustment of the device, i.e. altering of the optical passage through the 
device of Fig. 6 is the same as in the other embodiments of the invention described 
above. Like the carriers of other embodiments, the carrier 101 has a smooth outer 
surface 107 for mounting the device on an apparatus or panel. 

The embodiment of the invention shown in Fig. 7 includes first and second 
carriers 1 1 1 and 1 12 for optical units 113 and 114, respectively and an intermediate 
body 115. The carrier 1 1 1 is structurally similar to the carrier 1 of Fig. 1 including a 
tubular body 117 and a flange 1 1 8 at one end thereof through which pass the 
screws 6. The first carrier 111 contains a concave recess 1 19 for rotatably 
supporting one end of the intermediate body 115. By adjusting the screws 6, the 
body 115 and the second carrier 112 are rotated relative to the first carrier 111. 
The carrier 112 includes a concave recess for housing the optical unit 1 14. The 
carrier 112 is slidably mounted in a compartment 120 in the intermediate body 115. 
Screws 7 are used to adjust the lateral or transverse position of the carrier 112 in the 
compartment 120. A flange 121 at one end of the body 115 receives the screws 6 
and 7 for tilt/lateral adjustment of the position of the second carrier 1 17 in the 
intermediate body. A second end wall 1 22 of the body 1 1 5 contains a seat for a 
third optical unit 124. 

With reference to Fig. 8, an eighth embodiment of the invention includes first 
-and_s_e_cond pairs of carriers 126 and 127 for optical units 128 and 129, respectively , 
and a generally U-shaped intermediate body 130 carrying a third optical unit 132. 
The carrier 126 is similar to the carrier 32 of Fig. 2, including a tubular body 133 and 
a flange 134 intermediate the ends thereof. Screws 6 extend through washers 136 
and large holes 37 in the flange 134 into threaded bores 139 in one end wall 140 of 
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the intermediate body 130. One end 141 of the carrier 126 is pivotally mounted in a 
concave socket or recess 142 in the end wall 140. Adjustment of the angle of the 
carrier body 133 with respect to the intermediate body 130 is effected using the 
screws 6. 

The second carrier 127 is slidably mounted in a second end wall 144 
opposed to the end wall 140 of the generally U-shaped intermediate body 130 
perpendicular to the optical path. The carrier 127 is similar to the carrier 126, 
including a tubular body 146 and a flange 147 intermediate the ends of the body. 
One end of the body 146 is slidably mounted for transverse movement in a recess 
148 in the end wall 144 of the intermediate body 130. The position of the carrier 127 
in the recess 148 is controlled by screws 7. The carrier 127 is positioned in the 
recess 148 by a screw 149 extending through a slot 150 in the flange 147 into a 
threaded bore 152 in the intermediate body 130. The third optical unit 132 is 
mounted on the base 154 of the body 130. 

The device of Fig. 9 includes a plurality of first carriers 156, a second carrier 
157 and a plurality of intermediate bodies 158 pivotally connecting the carrier 156 to 
the carrier 157. Optical units 160 and 161 are mounted in the carriers 156 and 157, 
respectively. Each first carrier 156 includes a tubular body 162 with a flange 163 on 

s, 

one end thereof The second carrier 157 is in the form of a polygonal housing with an 
-intermediate_bo,dy_1 5 8 in each wall thereof. Each first carrier 156 is connected to 
the second carrier 157 by screws 165 (one represented schematically by an arrow) 
extending through the flange 163. Each first carrier 156 includes a concave recess 
166 for receiving an outer end of an intermediate body 158. 
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Each intermediate body 158 is slidably mounted in a recess 167 in a side wall 
168 of the polygonal second carrier 157. The intermediate bodies 158 are moved 
transversely of the longitudinal axes of passages170 in the side walls 168 of the 
polygonal second carrier 157, i.e. perpendicular to the optical paths through the 
carriers and the intermediate bodies 158 by screws 171 (two represented 
schematically by crosses). 

With reference to Fig. 10, a tenth embodiment of the invention includes first 
and second carriers 175 and 176 mounted in opposite ends of an intermediate body 
177. The body 177 is in the form of a two-piece, tubular housing, one piece 178 of 
which contains the first carrier 175, and the other piece 179 of which contains the 
second carrier 176. The first carrier 175 is slidably mounted on a partition 180, and 
the carrier 176 is rotatably mounted on a partition 181 . The two pieces of the 
intermediate body 177 are rotatably interconnected by bearings 183. As in other 
embodiments of the invention, the body 177 has outer surfaces 182 for attachment 
of the device to an apparatus or panel. 

Optical units 184 and 185 are mounted in the tubular first carrier 175, and an 
optical unit 186 is mounted on an inner end of the second carrier 176. The first 
carrier 175 is moved laterally in the intermediate body 177 by adjusting screws 7 
(one shown) which extend through a side wall 186 of the body 177 into engagement 
with4hexarrier_175. 

The second carrier 176 includes a plate 188 on one end of a body 189, which 
extends through an opening 190 in the second piece 179 of the intermediate body 
177 into a compartment defined by opposed recesses in the two pieces of the 
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intermediate body 177. A flange 192 on the inner end of the body 189 is pivotally 
mounted in a concave recess 193 in the partition 181. 
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